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OCCIPITO-ATLANTO-AXIAL JOINTS IN 


RHEUMATOID ARTHRITIS AND 
ANKYLOSING SPONDYLITIS* 


By WILLIAM MARTEL, 


ANN ARBOR, 


HE occipito-atlanto-axial region has 
special significance in 
disease’’* because it 
and important 
within a 


“rheumatoid 
contains synovial 
tissue ligaments 
arranged small, critical space. 
Nontraumatic, atlanto-axial dislocation has 
been repor ted in ankylosing spondylitis and 
also in rheumatoid 
but the and significance of 
anterior displacement of the atlas in these 
conditions have not been generally apprect- 
ated. \t times, anteri yr dislocation of the 
atlas was the initial manifestation of rheu- 
matoid and occasionally its 
relationship to coexisting chronic arthritis 
was apparently not recognized.*:*§ 


closely 


prevalence 


disease 


Further- 
more, only a few reports have emphasized 
that the cervical spine may be affected not 
only in children but adults with 
classic rheumatoid 


also in 


* The ter rheu ate 1d ease” ised he avenera ens¢ 

nclude rheumate | arthr tis, ankvk sing spondylitis and the 
so-called rheumatoid variants, such as juvenile rheumatoid 
arthritis and arthritis associated with psoriasis or with chronic 
liopathic ulcerative 

* Presented at the Sixty-first Annual Meeting of the An 

Fr< he Depa ent of Radiology, The University of Michigan 
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Neck pain and stiffness are not uncom- 
mon in rheumatoid disease. In view of the 
frequency of peripheral joint subluxations 
in such patients, it was of interest to obtain 
flexion views of the cervical spine to learn 
whether these joints were similarly affected. 
Subluxations, especially atlanto-axial and 
vertebral particularly of the 
odontoid process, were common. A vertical 
displacement of the cervical spine with 


erosions, 


respect to the foramen magnum was a 
frequent finding. 
ANATOMY 
The odontoid process forms median 


synovial joints anteriorly with the atlas and 
posteriorly with the transverse ligament 
(Fig. 1). This ligament is responsible for the 
stability of the atlanto-odontoid joint and 
prevents the atlas from slipping forward 
when the head is flexed (Fig. 2). It may 
contain a cartilaginous body against which 
the dens articulates, and a synovial bursa 
may be found behind it. 
joints function 


The atlanto-axial 
chiefly in rotation but 
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Apical ligament 


Odontoid process 


Anterior atlanto- 


occipital membrane 


Anterior arch 
of atlas 


Synovial joint 
cavities 


Synovial bursa 


Transverse 
ligament of atlas 


Anterior 
longitudinal \ 
ligament 
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Tectorial membrane 


Dura 
Superior band of 
cruciate ligoment 
Posterior atlanto- 
occipital membrane 


Vertebral artery and 
Ist cervical n. 


Ligamentum flavum 
2nd Cervical ganglion 


Inferior band of 
cruciate ligament 


Posterior longitudinal 


Me ligament 


Dura 


Kic. 1. Mid-sagittal section. Relationship of synovial tissue and ligaments to the atlas, odontoid and foramen 


magnum. An inconstant synovial bursa may also be found beneath the anterior margin of the foramen 


magnum, 


normally also provide a minimal degree of 


flexion-extension motion. Thus, a cranial 
shift of the anterior atlas relative to the 
dens can be noted in extension and a slight 
gaping of the superior aspect of the atlanto- 
odontoid space may be seen in flexion.“ For 
practical purposes, this space is constant in 
adults in flexion and extension, especially 
inferiorly, and is said not to exceed 2.5 
mm.!® It is apparently impossible to sepa- 
rate the odontoid from the atlas in cadavers 
unless the transverse ligament is completely 
cut.*4 In such instances the alar ligaments“ 
and possibly also the external occipito- 
atlanto-axial ligaments?’ limit the degree 
of forward displacement of the atlas and 
skull. 

The tectorial membrane and the external 
cranio-vertebral ligaments have been re- 
garded as limiting the range of flexion- 
extension of the head, a motion which 
occurs chiefly in the atlanto-occipital joints. 
Werne* believes that flexion in these joints 


may normally be checked by skeletal con- 
tact between the anterior margin of the 
foramen magnum and the apex of the dens 
via an interposed synovial bursa. Trolard® 
also noted an inconstant supra-odontoid 
bursa beneath the anterior margin of the 
foramen magnum. An anomalous median 
“third condyle”’ on the inferior aspect of 
the basilar process, sometimes bearing an 
articular facet, has been described.*® This 
may represent a “manifestation of an oc- 
cipital vertebra.’” 

Basilar invagination may be congenital 
or acquired and implies an upturning of the 
foramen magnum margins associated with 
a vertical shift of the spine with respect to 
the skull. This condition is suggested when 
the odontoid tip lies more than 4.5 mm. 
above McGregor’s base line, from the hard 
palate to the inferior margin of the occipital 
curve.” Another, more direct index of 
basilar invagination is the angle subtended 
by the clivus and plane of the foramen 


hy, 
vat i ( | 
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Tectorial 
membrane 


Superior band 
of cruciate lig. 


Occipital 
bone 
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Apical lig. of 
odontoid process 


Odontoid process 


Alar lig. 


Transverse lig. 


Tectorial _AS of atlas 
membrane 
va 
Axis 
~ Inferior band 
of cruciate lig. 
4 
Posterior 
longitudinal lig 
ig. 2. Coronal section. Posterior view. The transverse ligament keeps the odontoid closely applied to the 


anterior atlas. (Synovial tissue and vertebral arteries are not shown.) 


magnum which normally is said not to 


exceed 136°.° 
METHODS AND MATERIAL 

Lateral roentgenograms of the cervical 
spine were obtained in flexion and extension 
in 34 patients with rheumatoid arthritis 
and 32 with ankylosing spondylitis who 
were selected because of persistent neck 
discomtort or sev ere, progressive disease. 
Lateral midline laminagrams of the cervical 
spine were made in 60 of these patients and 
in 20 cases either open mouth views of the 
odontoid process or frontal laminagrams 
were also obtained. The lumbosacral spine 
was examined in all but one patient with 
rheumatoid arthritis. Almost all with 
rheumatoid arthritis and approximately 
one-third of those with ankylosing spondy- 
litis were current patients at the University 
Hospital. The others had been examined 
during the last four vears and were recalled 
specifically for this study because neck 
discomfort had been a significant symptom. 
Three patients with rheumatoid arthritis 
and one with ankylosing spondylitis were 


included because a cervical subluxation was 
clinically suspected or known to have been 
present. Ankylosing spondylitis was difter- 
entiated from rheumatoid arthritis on 
clinical grounds*'? and on the basis of 
characteristic roentgen findings in the 
lower spine and pelvis in this disease.* 


RESULTS* 

The clinical data are summarized in 
Table 1. None of these patients were less 
than nineteen years of age, although 2 had 
the onset of rheumatoid arthritis at ages 
two and fourteen, and one had ankylosing 
spondylitis at the age of fifteen. 

In these patients with rheumatoid ar- 
thritis, the disease was of long duration with 
persistently active synovitis and progres- 
sive joint deformities unappreciably altered 
by any therapeutic measures. Many had 
excessive and sometimes spectacular peri- 
articular bone resorption, widespread rheu- 
matoid nodule formation and _ strongly 
positive tests for the rheumatoid factor. 


* Some of these cases have been previously reported.” 
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TABLE | 
CLINICAL DATA 
Rheumatoid Ankylosing 
Arthritis Spondylitis 
Males 8 25 
lemales 26 7 
Totals 34 32 


Age (yr.) 


S30 
30-39 3 
40-49 9 16 
50-59 13 6 

>5$9 4 

Duration (yr.) 

<IO IO 3 
10-20 14 14 

>20 I 15 

Rheumatoid Nodules I 
Rheumatoid Factor 
No. positiv e 2] 4 
No. tested 
Steroid Therapy 
mo.-I yr. 2 
>I yr. 23 
Peripheral Joint Classification® 
Stage 
Stage II 2 
Stage IT] 2 2 
Stage IV 9 1 
American Rheuma \ 1 i 


Neck discomfort was or had been present in 
most cases, but 1n some instances of severe 
cervical instability this was not a prom! 
nent symptom. Subluxations of the periph 
eral joints were common and at least 

patients had spontaneous tendon ruptures. 
The disease was also severe in the majority 
of patients with ankylosing spondylitis and 
many had virtually complete spinal rigid 
itv. Almost all had neck discomfort and 14 
patients received roentgen therapy to the 
cervical spine. Eleven of the 32 patients had 
hip or shoulder involvement and in 6 others 
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the peripheral joints were affected as well, 

The cervical spine roentgen findings are 
summarized in Table 11.* Erosions of the 
odontoid cortex were present in approxi- 
mately one-third of the patients with 
rheumatoid arthritis, but were less  fre- 
quently demonstrated in ankylosing spon- 
dylitis. Bony ankylosis of the odontoid to 
the anterior atlas or basilar process, present 
in at least 7 patients, may have precluded 
the demonstration of such erosions in the 
latter There 
reactive sclerosis of the odontoid (“‘shining 
odontoid’’) in 5 ot the 4 patients with 
ankylosing spondylitis who exhibited such 


group. was associated 


surface erosions. Reactive sclerosis of the 
odontoid was apparent in one other patient 
with spondylitis and in one case of rheuma- 
toid arthritis; in the latter the body of the 
axis was also sclerotic and eroded. There 
were cerv ical vertebral erosions other than 
in the odontoid in g patients with classic 


CERVICAL SPINE ROENTGENOGR HIC FINDIN( 
IN 66 ADULT 
Rheumatoid Ankylosing 
Arthrit S ndvlitis 
Patients 
Odontoid Erosions 12 4 
“Shining Odontoid”’ 
Atlanto-Odontoid Distance 
normal limit, 2.5 mm. 
mm. 13 
>> mm. 
Other Cervical Subluxations 
Base line-Odontoid Distanc 
normal limit, 4.5 mm. 
mm. 
mm. 
foramen Magnum-Clivus 
Angle 136° or Greater 4 
\Measu en i t apt 
ilargemen The 1 fa va 
nding he spine-f i It ar i wa 
f nches f iventiona i i I t 
i inayran 
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rheumatoid arthritis. These were located in 
the vertebral end plates in 4 instances and 
at the tips of the spinous processes, usually 
C6, C7 or T1, in 8. Of these g patients, 4 
had a normal odontoid process. 

Abnormal atlanto-odontoid separation 
was present in 29 patients and, of these, 
flexion views were required for the diagnosis 
in 23. Of the 11 patients in which this was 
severe (greater than 5 mm.), 8 had no other 
cervical subluxations. Cervical subluxations 
other than atlanto-axial were frequent and 
were multiple (exclusive of C1-C2) in ¢ 
patients with rheumatoid arthritis. These 
figures do not include instances of minimal 
malalignment. There were no 
ankylosing spondylitis with multiple cervi- 
cal subluxations. 

Two patients with rheumatoid arthritis 
exhibited anky losis ot the posterior verte- 
bral joints but neither had paraspinal 
ossi fic ations and the disease began in child- 
hood in both; one of these had bony ankylo- 
sis of the odontoid to the anterior atlas and 
basilar process. In another patient with 
rheumatoid arthritis who had severe, im- 


mobile anterior subluxation of the atlas of 


two vears’ duration, there was a suggestion 
of calcium deposits in the soft tissues of the 
atlanto-odontoid space and minimal peri- 
osteal new bone tormation ot the odontoid 
tip, but no bony ankylosis. 

Upward displacement of the spine was 
common in both conditions. At times this 
was severe, especially in rheumatoid arthri- 
tis, and was associated with a wide foramen 
magnum-clivus angle with significant fre- 
quency. 


REPORT OF CASES 


RHEUMATOID ARTHRITIS 


Case 1 (R. K. No. A2935 


male, who had moderately severe rheumatoid 


\ SIXTY year old 


arthritis for twenty-two years, complained of 


recent neck pain and weakness. He received 
steroid therapy during the preceding months 
because of an exacerbation of his peripheral 
joint manifestations. Generalized lymphadenop 


t From the Veterans Administration Hospital, Ann Arbor 
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3. Case 1. Rheumatoid arthritis. Lateral view 
in flexion. The atlanto-odontoid distance (arrow) 
measured 7 mm. Arthritis 


iG. 


(Courtesy of and 


Rheumatism.) 


athy and severe limitation of neck motion were 
present. There was a tender, subcutaneous 
nodule in the occiput. Multiple peripheral 


joints showed chronic, active synovitis. Neuro- 


logic examination was negative except for mus- 
cular weakness. The latex fixation test for the 
rheumatoid factor was positive 
(125120). A roentgenogram showed an anterior 
subluxation of the atlas in flexion (Fig. 3). The 
sacroiliac joints were normal. He developed a 
left hemiplegia and expired. Cerebral arteriog- 
raphy had revealed occlusion of the right in- 
ternal carotid artery. At necropsy the atlanto- 
axial subluxation was confirmed and bilateral 
cerebral infarcts demonstrated. Micro- 
scopic examination of the odontoid process 


strongly 


were 


showed erosions of its cartilage and cortex, 
associated with ingrowth of proliferating pan- 
nus (Fig. 44) and an adjacent, chronic, non- 
specific synovitis. Ligaments adjacent to the 
odontoid of fibrinoid 
with chronic inflammation (Fig. 48). 


showed areas necrosis 


Case 1 (D.S. No. 756575). A fifty-four year 
old male had severe rheumatoid arthritis of 
multiple peripheral joints since 1948 for which 
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Michigar 


Fic. 4. Case 1. Rheumatoid arthritis. (7) Odontoid process, X 9¢ 
with adjacent pannus. (8B) Ligament which was adjacent to the odontoid, «14 


and chronic inflammation. 


he received steroid therapy for a period of 
eight years. In 19$9 he developed neck pain and 
occipital headaches which were aggravated by 
head flexion. Neck motion was limited and there 
was tenderness over the upper cervical spine. 
He had numerous rheumatoid 
nodules and multiple extensor digitorum com 
munis tendon ruptures. Neurologic examina- 


subcutanec JUS 


tion was negative. The latex fixation test was 
positive (1: 5120). Cervical roentgenograms and 


William Martel 


AUGUST, 1961 


Erosion of cartilage (upper left) and bone, 
ibrinoid necrosis 


a midline laminagram showed normal vertebral 
alignment in a neutral position but anterior dis- 
location of the atlas in flexion; the atlanto- 
odontoid distance measured 11 mm. The odon- 
toid process Was se\V erely eroded and erosions 
were also present in the vertebral end plates of 
C6 (Fig. 5, 4, Band C 


Rheumatoid 


Case ur (J. P. No. 433316 


arthritis began at the age of twenty-one in this 


Fic. 5. Case u. Rheumatoid arthritis. (47) Extension, Normal atlas alignment. Erosions of C6 (arrows). 
(B) Flexion. Atlanto-odontoid separation of 11 mm. (arrow). (C) Midline laminagram. Erosion of the 
odontoid process. (Courtesy of Arthritis and Rheumatism.) 
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forty-three year old male, but was relatively 
quiescent until 1958. At that time, after an epi- 
sode of pneumonia, he developed severe, per- 
sistent synovitis of virtually all peripheral 
joints and was tre: ited with steroids for several 
weeks. Physical examination in 1960 showed 
advanced rheumatoid arthritis of many joints 
and multiple rheumatoid nodules. He had 
nasopharyngeal soft tissue mass which proved 
to be lymphoid hyperplasia. Neurologic find- 
ings were negative except for weakness and a 
gross action tremor which he said began in 
1958. The latex fixation test was positive 
(1:¢120). A roentgenogram showed an increase 
in the atlanto-odontoid distance from I to 3 
mm. with flexion and an irregular odontoid 
erosion at the point of articulation with the 
transverse ligament (Fig. 6). 


Case Iv (L. B. No. 934431). A nineteen year 
old male had episodes of migratory polyarth- 


Fic. 6. Case 11. Rheumatoid arthritis. Midline 
laminagram. Irregular erosion of the posterior 
surface of the odontoid at the articulation with the 
transverse ligament. Note nasopharyngeal lymph- 
oid hyperplasia and prominence of retro-odontoid 
soft tissue. 
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Kic. 7. Rheumatoid arthritis. Midline laminagram 
showing an erosion of the posterior aspect of the 
odontoid with an adjacent bone fragment re- 
sembling osteochondritis dissecans. There are 
multiple cervical subluxations. 


ritis at ages fourteen and seventeen. He de- 
veloped fever, persistent arthritis of several 
peripheral joints, and neck stiffness two years 
previously for which he received steroid therapy. 
Physical examination showed neck motion to be 
limited. The heart was normal. There was ac- 
tive synovitis in multiple joints. Serologic tests 
for the rheumatoid factor were negative. Roent- 
genograms showed bony ankylosis of several 
cervical apophyseal joints. In flexion the at- 
lanto-odontoid distance increased to “ mm. He 
had typical basilar invagination (Fig. 8, 4 and 
B). The odontoid-base line distance was ap mm. 
and the foramen magnum-clivus angle was 
136°. The sacroiliac joints were normal and 
there were no paraspinal ossifications. 


Case v (C.S. No. 731351). A forty-two year 
old female physician ‘had severe, progressive 
rheumatoid arthritis of virtually all peripheral 
joints since the age of twenty-four. There was 
widespread destruction of articular cartilage 
and bone, especially in the hands and wrists. 
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Fic. 8. Case tv. Rheumatoid arthritis. (47) Lateral view. (8B) Midline laminagram. Typical basilar invagina 
tion and deformity of the vertebral bodies which was associated with ankylosis of the posterior vertebral 


joints. 


She had multiple rheumatoid nodules, lymph- 
adenopathy and splenomegaly. There was no 
significant limitation of spinal motion. Neuro 
logic findings suggested peripheral neuritis. 
Serologic tests for the rheumatoid factor were 
repeatedly positive. A roentgenogram showed 
multiple cervical subluxations with decrease in 
the height of the intervertebral disks and ero 
sions of the vertebral end plates, posterior 
arches, articular processes and odontoid. The 
latter extended 12 mm. above McGregor’s base 
line and the foramen magnum-clivus angle 
measured 142°. There was a soft tissue density 
behind the odontoid which was felt to repre- 
sent inflammation or brain tissue extending into 
the spinal canal (Fig. 9). 


Case vi (C. T. No. 256613). A fifty-six year 
old male had severe, progressive rheumatoid 
arthritis since 1948 with involvement of virtu- 
ally all peripheral joints. He had marked peri 
articular bone resorption in the hands and 
wrists. There were no significant symptoms ref- 
erable to the spine and no manifestation of 
spinal cord compression. Serologic tests for the 
rheumatoid factor were persistently positive. 
Roentgenograms showed multiple cervical sub- 
luxations with erosions of the posterior arches 
and articular processes. The axis was also 
eroded and sclerotic and the atlas had descended 


to its inferior margin; the odontoid process was 
sclerotic and extended into the posterior fossa. 
The foramen magnum-clivus angle measured 
136° but the upturning of the foramen mag- 
num margins, typical of severe basilar invagina- 
tion, was absent (Fig. 10, 4 and B). 


ANKYLOSING SPONDYLITIS 


Case vil (J. G. No. §28883). A thirty one 
vear old male had the onset of arthritis of the 


sacroiliac joints, hips and knees at the age of 


fifteen. Spinal and costovertebral joint involve- 
ment was progressive with severe limitation of 
motion and reduction in chest expansion. Pain 
due to cervical spondylitis (Fig. 11.4) necessi- 
tated roentgen therapy in 1954 with some re- 
lief. He was unable to rotate his head on physi- 
cal examination in_ 196 Roentgenograms 
showed that the atlas had become dislocated 
anteriorly § mm. A laminagram demonstrated 
bony proliferation of the odontoid with fusion 
to the atlas in the dislocated position (Fig. 
11B). He also developed an erosion of the spine 
of C7 during this six year interval. There was 
complete bony ankylosis of the sacroiliac and 
posterior vertebral joints with paraspinal osst- 
fications, characteristic of ankylosing spondy- 
litis. 


Case vu (N. R. No. 327511). A sixty-one 
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year old female dev eloped ankylosing spondy- 
litis in 1943. Her spine became progressively 
rigid and chest expansion was reduced. The pe- 
ripheral joints were normal. She complained of 
neck pain (Ky 1g. 12. 4) and stiffness for several 
years for which she received roentgen therapy 
(250 r in 1945) and she also noted a cracking 
sensation on head motion. Roentgenograms and 
a midline laminagram (Fig. 12B) 1g60 
showed superficial erosions of the odontoid 
process, associated with a reactive sclerosis and 
mottling of the trabecular pattern. The sacro- 
iliac joints and lumbar spine showed charac- 
teristic changes of ankylosing spondylitis. 


Case 1x (FE. S. No. 713526). Ankylosing 
spondylitis and psoriasis developed at the age 
of thirty-four in this forty-six year old male. 
His spine became almost totally rigid and chest 
expansion was severely limited. He had ar- 
thritis of almost all peripheral joints. There were 
no subcutaneous nodules and the serologic tests 
for the rheum: itoid factor were repeatedly nega- 
tive. Neurologic examination was difficult be- 
cause of extensive psoriasis and widespread 
ankylosis of the peripheral joints. Comparative 
roentgenograms made in 1g§2 and 1959 showed 
that the anterior arch of the atlas had become 
reduced in thickness and that the odontoid 
had also become small and poinred (Fig. 14, 4 
and B). These structures were displaced above 
McGregor’s line but were considerably anterior 
to the foramen magnum, indicating that an 
atlanto-occipital subluxation occurred. 
This was apparently followed by spontaneous 
atlanto-occipital fusion. There was bony 
ankylosis of the sacroiliac and virtually all of 
the posterior vertebral joints and extensive 
ossifications were present along the paraverte- 
bral ligaments. 


Case x (L. R. No. 468244). A forty-nine year 
old male had the onset of spondylitis in 1935 
Neck pain has been prominent, necessitating 
several courses of roentgen therapy (4,150 r 
He has had virtually 
complete spinal rigidity since 1950. The periph- 
eral joints were never involved but temporo- 
mandibular joint motion was reduced. Com- 
parative roentgenograms made in 1943 and 
1960 showed atrophy of the odontoid and atlas 
with bony ankylosis of these structures to each 
other and to the basilar process (Fig. 15, 4 and 
B). He had erosions of the spinous processes of 
C6 and Cv, calcification with reduction in the 


between 194 and 1947). 
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ic. 9. Case v. Rheumatoid arthritis. Midline 
laminagram. “‘Stepladder” subluxations with re- 
duction in the height of the intervertebral disks 
and erosions of the vertebral end-plates, posterior 
arches and odontoid process. The latter extends 
well above the palato-occipital line and the 
foramen magnum-clivus angle is 142°. The lower 
spinous processes appear “pointed” as does the 
basilar process. Note retro-odontoid soft tissue 
mass. 


height of the cervical intervertebral disks and 
extensive bony ankylosis of the sacroiliac and 
posterior vertebral joints with paraspinal ossifi- 
cations, characteristic of ankylosing spondy- 


litis. 


DISCUSSION 

The cervical spine is frequently affected 
in classic rheumatoid arthritis as well as in 
ankylosing spondylitis. Subluxations, es- 
pecially atlanto-axial, often accompany 
such involvement but flexion views are 
generally required for the diagnosis. Patho- 
logic laxity of the transverse ligament may 
account for minimal degrees of atlanto- 
odontoid separation. When this separation 


is severe, however, one may postulate 
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Fic. 10. Case vi. Rheumatoid arthritis. (7) Lateral view. Multiple cervical subluxations with severe erosions 
of the posterior arches and vertebral end-plates. The atlas has descended to the inferior margin of C2. (B) 
Midline laminagram. The body of C2 is sclerotic and eroded. The odontoid too is sclerotic and extends into 
the posterior fossa. The foramen magnum-clivus angle appears wide but the tip of the basilar process, 
as well as the occipital condyles and lateral masses have probably been eroded (“pseudo-basilar invagina- 


tion’’). 


rupture of this ligament; in such cases, the 
extent of forward dislocation of the atlas 
and skull is apparently variable and de- 


pends largely on the functional length of 
the alar ligaments.** Minimal widening of 


the atlanto-odontoid space in flexion, in the 
presence of odontoid erosion, does not 
necessarily signify an abnormality of the 
transverse ligament. The reduced diameter 
of the odontoid due to erosion may cause it 
to fit loosely in the ring formed by the 
anterior atlas and transverse ligament and 
may alone account for atlanto-odontoid 
instability. Cervical subluxation was less 
prevalent in ankylosing spondylitis but 
many had advanced bony fusion of the 
posterior articulations and extensive para- 
spinal ossifications. Such subluxations may 
occur more frequently during the active 
phase of this disease. It is possible, too, that 


neck pain is a less reliable indication of 


cervical subluxation in ankylosing spondy- 
litis than in rheumatoid arthritis. 

The occurrence of erosions of the odon- 
toid process in these diseases is not surpris- 
ing. In rheumatoid arthritis such lesions, as 
well as those in adjacent ligaments, are 


apparently identical to those in the periph- 
eral joints (Iig. 4, .4 and B). One patient 
exhibited an erosion of the posterior aspect 
of the odontoid with an adjacent bone 
fragment resembling osteochondritis disse- 
cans (Fig. 7). It is conceivable that the 
cartilaginous body, often found in the 
transverse ligament, may undergo osseous 
metaplasia, but in this case, the size and 
straight, smooth posterior aspect of the 
bony fragment suggested that it originated 
from the odontoid process. The lower cervi- 
cal spinous processes either showed sharply 
marginated cortical erosions or, more 
often, their previously rounded ends be- 
came pointed, frequently appearing as 
though they had been amputated. The 
vertebral end plate erosions (Fig. g), with 
reduction in the height of the adjacent 
intervertebral disks, at times resembled 
spinal tuberculosis. These occurred at 
multiple levels in 2 cases, at C2~-C3 in one, 
and at Cs5—C6 in another. Thinning of the 
disks, without adjacent osteophytes or 
erosions, occurred in the upper half of the 
cervical spine in several patients in whom 
the disease began in adulthood. 
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Fic. 11. Case vit. Ankylosing spondylitis. (4) 1954. Advanced cervical spondylitis. Normal alignment of 


the atlas. (B) 1960. Midline laminagram showing 5 mm. anterior displacement of the atlas and bone 
proliferation around the odontoid with fusion to the atlas in the dislocated position. 


Fic. 12, Case vit. Ankylosing spondylitis. (4) 1945. Normal odontoid. (B) 1960. Midline laminagram 
showing superficial erosions and reactive sclerosis of the odontoid with a mottled trabecular pattern. 
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Fic. 13. Nineteen year old male. (4) Extension. (B) Flexion. Minimal atlanto-odontoid separation with 
] 


flexion. The odontoid is sclerotic with superficial erosions. Neck and back pain were prominent and the 


sacroiliac joints showed characteristic changes of ankylosing spondylitis. 


The surface erosions of the odontoid in 
ankylosing spondylitis appeared superficial 
and were usually associated with a reactive 
sclerosis, obliterating the normal trabecular 
pattern (Fig. 12, 4 and B; and 13). Such 
erosions with adjacent osteosclerosis have 
been described in the pelvic bones and 
vertebral bodies in this disease,’:!*:** usually 
at points of ligamentous attachment, and 
presumably represent the same pathologic 
process as in the odontoid process. Roma- 
nus and Ydén* have referred to such lesions 
in the anterior corners of the vertebral 
bodies as “shining corners’; hence, the 
term “shining odontoid”’ is suggested. The 
atlas and odontoid became atrophic in 2 
ankylosing spondylitis patients who had 
also developed either atlanto-occipital or 
atlanto-odontoid-occipital fusion (Case 1x 
and x). These are not listed as “odontoid 
erosions” in Table 11 but were, in all proba 


bility ‘ due to a subtle erosive process, 
giving the appearance of a “wearing down 
ot the bone’”*! (ig. 14 Band B). 

Occasionally, the sacroiliac joints, as well 
as the cervical spine, are involved in other- 
wise classic rheumatoid arthritis.°** This 
appeared to be true in 4 cases in this series 
in which the sacroiliac joints were narrowed 
and showed superficial, sharply demarcated 
marginal irregularities, unattended by re- 
active sclerosis. Three of the 4 patients also 
had erosions of the ischial tuberosities. 
None had paraspinal ossifications (syndes- 
mophytes).** These patients differed clini- 
cally as well as roentgenologically from 
those with typical ankylosing spondylitis” 
in that they had rheumatoid nodules and a 
strongly positive test for the rheumatoid 
factor, and none had significant limitation 
of back motion. 

It was of interest to correlate the foramen 
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magnum-clivus angles with the odontoid- 
baseline distances in these patients and to 
compare them with values obtained in 
individuals of similar age distribution, not 
having rheumatoid disease (Fig. 16). In 
most Cases these were either normal indi- 
viduals or patients In whom there was a 
question of a skull fracture. LLaminagrams 
were available in 12 instances. Care was 
taken to exclude those with proved intra- 
cranial pathology or generalized bone 
disease. There was a statistically significant 
departure from normal (t test) in the odon- 
toid-baseline distance both in rheumatoid 
arthritis and ankylosing spondylitis. Up- 
ward displacement of the spine relative to 
the palato-occipital line may be caused by 
erosions of the cartilage and bone of the 
lateral atlanto-axial and atlanto-occipital 
joints and need not be associated with 
basilar invagination. However, apparently 
as the ondontoid baseline distance in- 
creases, there 1s a tendency toward a wide 
foramen magnum-clivus angle. In rheuma- 
toid arthritis, the foramen magnum-clivus 
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MEAN VALUES FOR ODONTOID-BASELINE DISTANCE 
AND FORAMEN MAGNUM CLIVUS ANGLE 


Odontoid- Foramen 

Baseline Magnum- 
Distance Clivus 
(mm.) Angle 
“Normals” 0.38 123.9" 
Rheumatoid Arthritis 3-62 125.6° 
Ankylosing Spondylitis 3.03 123.4° 


angle differed significantly (t test, P <.005) 
from the control group. There was also 
a statistically significant difference in anky- 
losing spondylitis (t test, .025 <P <.os) 
but this was less marked than in rheuma- 
toid arthritis. It is of interest to note that 
the mean values are not widely divergent 
(Table m1). It appears that secondary bas- 
ilar invagination can occur as a complica- 
tion of rheumatoid arthritis and accounts 
for widening of the foramen magnum- 
clivus angle and vertical translation of the 
spine. However, in some patients the up- 


Fig, 14. Case Ix. 


Ankvlosing spondvlitis. 


3) 1959. The atlas (large arrow) and odontoid have 


become atrophic, as though worn down, and displaced upward and anterior to the foramen magnum, 
indicating atlanto-occipital subluxation. Note tip of basilar process (small arrow) and McGregor’s line. 
Atlanto-occipital fusion apparently followed. No basilar invagination. (Courtesy of Arthritis and Rheu- 


matism.,) 
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ic. 1§. Case x. Ankylosing spondylitis. 


1961 


A) 1943. Normal atlas and odontoid. (8) Midline laminagram. The 


atlas (arrow) and odontoid have atrophied and are fused to one another and to the basilar process. 


turning of the foramen magnum margins 
that is typical of basilar invagination 1s 
absent and yet the odontoid-baseline dis 
tance is markedly abnormal and the fora- 
men magnum-clivus angle is wide. This was 
true in Case vi where the odontoid ex- 
tended into the posterior fossa. One may 
postulate that in some patients not only 
are the lateral masses and occipital condyles 
eroded but the tip of the basilar process is 
likewise destroyed. Such erosions might al- 
low the skull to descend on the spine, as it 
were, and would also give the appearance 
of a wide foramen magnum-clivus angle. 
This situation might properly be ditteren- 
tiated as a “pseudo-basilar invagination.” 

Laminagrams were indispensable for 
clearly demonstrating the odontoid lesions 
and delineating the precise odontoid-atlas 
relationship. They also showed the perio- 
dontoid soft tissues to advantage. In several 
patients with advanced bony lesions in this 


region, there was unusual prominence of 
these soft tissues, possibly due to inflam- 
mation. In one patient with basilar invagi- 
nation, this may have represented brain 
tissue extending into the spinal canal (Case 
Vv). 

The lack of significant neurologic mani- 
festations was a perplexing finding. The 
slow development of these lesions allows an 
adaptation of the spinal cord, and the re- 
duction in size of the odontoid might ex- 
plain this discrepancy. However, in several 
instances the sagittal diameter of the spinal 
canal was less than the lower normal 
limits. 

Spontaneous atlanto-axial subluxation 
causing quadriplegia has been reported in 
ankylosing spondylitis," and was also ob- 
served in rheumatoid arthritis with fatal 
spinal cord compression.” While muscular 
atrophy in rheumatoid disease is probably 
a peripheral effect in most cases, compres- 
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sion of the spinal cord at the foramen anterior spinal artery. It is possible that in 
magnum or upper cervical spine may also some cases significant neurologic manifesta- 
roduce such atrophy and loss of reflexes tions are being overlooked or attributed to 
in the upper extremities. An anterior horn — the peripheral effects of the disease, for in 
lesion may be due to compression of the patients with advanced disease and crip- 
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pling deformities neurologic examination 1s 
often difficult. It is reasonable that chronic 
spinal cord compression or vertebral artery 
insuficiency® may develop in some in- 
stances. The latter may have been a sig- 
nificant factor in Case 1, precluding col- 
lateral blood flow in the presence of internal 
carotid artery occlusion. Reports of de- 
layed myelopathy in traumatic atlanto- 
axial dislocation'’* and in congenital ab- 
normalities around the foramen magnum” 
suggest that a similar asymptomatic inter- 
val may obtain in these patients. 

Virtually all of the patients with rheuma- 
toid arthritis received steroid therapy, but 
this may reflect the severity of the disease 
in these patients rather than a correlation 
with cervical subluxation. Atlanto-axial 
subluxation and odontoid erosion have been 
seen in patients who did not have ster- 
oids.'"':” The prevalence of these potentially 
dangerous lesions in unselected patients 
with rheumatoid arthritis remains to be 
determined, and also whether their develop- 
ment can be correlated with prolonged 
steroid therapy, age of the patient, duration 
or severity of the disease, or any other 
factor. 


DIFFERENTIAL DIAGNOSIS 


Spontaneous bony fusion in the occipito- 
atlanto-axial joints of the type seen in 
ankylosing spondylitis may also occur in 
rheumatoid arthritis when the disease be- 
gins in childhood. This is consistent with 
the bony ankylosis that can occur in the 
posterior cervical joints in these cases. In 
one child with rheumatoid arthritis and 
chronic atlanto-axial dislocation of two 
vears’ duration, laminagrams 
periosteal new bone formation of the odon- 
toid process. Children with nonspecific 1n- 
fections of the neck (e.g., tonsillitis, mas- 
toiditis) may develop spontaneous atlanto- 
axial This 
that a specific rheumatoid lesion of the 
transverse ligament need not necessarily be 
postulated to explain atlanto-axial subluxa- 
tion in juvenile rheumatoid arthritis. Con- 
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mary basilar invagination, atlas assimila. 
tion, and dysplasia of the odontoid, must 
also be considered in the differential diag. 
nosis. Septic arthritis, pyogenic’ or tubercu. 
lous, rarely involves the upper cervical 
spine. Cervical subluxations may occur as 
a complication of degenerative spondylosis 
and osteoarthritis, but usually involve the 
lower cervical spine and are generally of 
minimal degree although at times they may 
be severe; however, involvement of the 
atlanto-odontoid joint is not apparently 
with atlanto-odontoid separa- 
tion. Trauma to the completely ankylosed 
cervical spine in spondylitis may cause a 
fracture-dislocation. In these cases the spine 
fractures like a long bone, with the break 
usually occurring through what had for- 
merly been the interspace.'® 
symptoms are probably more apt to occur 
in these instances than in the spontaneous 
subluxations in the nonankylosed spine. 
Multiple cervical subluxations, basilar in- 
vagination and severe destruction of the 
atlas, odontoid and possibly also the basilar 


associated 


Neurologic 


process have been observed in lipoid der- 
matoarthritis in which there was severe in- 
volvement of the peripheral joints.”! 


SUMMARY 


Rheumatoid arthritis and 
spondylitis often involve the cervical spine, 
particularly the occipito-atlanto-axial 
joints. Nontraumatic cervical subluxation 
is frequent, especially in the atlanto-axial 
joints. Osseous erosions, particularly of the 


anky losing 


odontoid process, can otten be demonstrat 
ed. Such surface erosions of the odontoid 
process in ankylosing spondylitis are often 
associated with a sclerosing osteitis. Basilar 
invagination may occur as a complication 
of rheumatoid arthritis, but in some cases 
the features are atypical and might more 
properly be called “‘pseudo-basilar invagi- 
nation.” These lesions of the cervical spine 
are potentially dangerous and often over- 
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DESTRUCTIVE LESIONS OF THE VERTEBRAL 
BODIES IN RHEUMATOID DISEASE* 


By WILLIAM B. SEAMAN, M.D., 


and JOSEPHINE WELLS, M.D. 


NEW YORK, NEW YORK 


URING recent vears there have been 

occasional reports of destructive le- 
sions of the vertebral bodies occurring in 
patients with rheumatoid 
These osteopathic lesions of the medi ae 
constitute a confusing but perhaps signifi- 
cant feature of the disease. 

The first description of a locally destruc- 
tive lesion involving the upper and lower 
surfaces of the vertebral bodies was in an 
article by Andersson! on patients with 
Marie-Strimpell arthritis. Edstr6m? in 
1940 reported several patients with erosion 
of the upper and lower corners of the upper 
lumbar and lower dorsal spine. One patient 
with a destructive area in the lower ante- 
rior portion of the twelfth dorsal vertebra 
was thought to have a tuberculous spon- 
dvlitis because of the roentgenographic ap- 
This diagnosis was never con- 
firmed and the author concluded that it was 
a manifestation of rheumatoid spondylitis. 
Forestier ef a/.® described 2 cases with de- 


pearan ce. 


structive vertebral lesions in a series of 200 
cases of Marie-Striimpell arthritis. Roent- 
genographically, the resembled 
those of tuberculosis but this disease was 


lesions 


never proved. Guest and Jacobson,!° in 
discussing osteopi ithic vertebral lesions oc- 
curring in 7 patients with rheumatoid 
spondylitis, illustrated one with a destruct- 
ive lesion “involving the adjacent surfaces 
of the bodies of the eleventh and twelfth 
thoracic vertebra with peripheral eburna- 
tion and disk narrowing (not unlike tuber- 
culous spondylitis).”” In 1952, Baggenstoss, 
Bickel and Ward? reported 3 cases of rheu- 
matoid spondylitis with similar destructive 
lesions of the vertebral bodies. These auth- 
ors also described a patient with peripheral 
rheumatoid arthritis and destructive lesions 
of two vertebral bodies which, at autopsy, 


*From the Department of Radiology, College of Physicians and 


City of New York. 


proved to be granulomatous, similar histo- 
logically to granulomatous nodules found 
in the synovia, heart and subcutaneous 
tissues. A more recent report by Wholey, 
Pugh and Bickel® from the same institution 
described 10 patients with similar roent- 
genographic lesions. 

Romanus and Ydén,” after a careful 
clinical and roentgenographic analysis of 
250 cases of rheumatoid spondylitis, con- 
cluded that destructive vertebral lesions 
were not merely sporadic phenomena oc- 
curring in occasional cases of rheumatoid 
spondylitis but could be found in the ma- 
jority of cases, although they did not state 
precisely the incidence in their series. Ac- 
cording to these authors, the destructive 
phase is followed relatively soon by a 
reparative phase that may result in com- 
plete healing with no trace of the spondy- 
litic lesions; this may be the reason why it 
has not been commonly observed. Since 
roentgenograms are taken at infrequent 
intervals, these intermediary phases may 
be undetected. 

Romanus and Ydén” describe the earliest 
change as a loss of bony cortex in a small 
area near the upper and lower anterior 
corners of the vertebral body which may be 
accompanied by a varying degree of sclero- 
sis in the adjacent bone. As this progresses, 
the anterior borders of the vertebral bodies 
lose their normal convexity and this is 
responsible for the so-called square verte- 
brae characteristic of Marie-Striimpell 
arthritis. These authors feel that only 
exceptional cases is this “squaring” due to 
bone deposition on the central third of the 
anterior portion of the vertebral body. In 
several of their patients, such destructive 
lesions of the vertebral bodies were the 
earliest roentgenographically demonstrable 
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TABLE | 


Duration 


Age at of Arthritis 
a ortisone 
Case lime of Preceding Site of T hie 
: atien ex ype of Arthritis reat- 
No. Destructive ‘I Destructive Destruction 
. ment 
Lesion Lesion 
(yr.) 
I D.L. 44 ? clinically Marie Mid-dorsal and No 
147-64-36 Strimpell; roentgen upper lumbar 
ographically Marie 
Striimpell 
11 4 Marie-Strimpell L2, L3 No 
) G4 
ill H.W. Mari Strumpe I] ] Ke | 2 Yes 
yr) 
IV LP. Peripheral rheumatoid T8, Tg Yes 
8-89-6 arthritis 
\ N.B 4 Peripheral rheumatoid a C6.C Yes 
3-75-84 arthritis y yr.) 
Vi \l Marie-Strimpel! Yes 
VII H.D. 29 M Marie-Striimpell 9 Yes 
Fe 
VIL H.E. 53 MI. Marie-Striimpell 12 Yes 
11-94-52 2 vr 
IX H.R. AY clinically Marie No 
147-48-29 Striimpell; roentgen 
ographically Marie 
Strimpell 
x 2 Mos Marie-Striimpell No 
4-76-92 
6-31 
II R.A Mari Strumpe lI Yes 
17-4 29 
XII M.H. Marie-Striimpell 24 No 
ok 


Although it Our experience during the last few years 


always occurred after involvement of the 


sign of spinal involvement. 
with several patients who had similar 


sacroiliac joints, it was frequently a helpful destructive lesions ot the vertebral bodies 


diagnostic sign. There seems to be a pred 
lection for the vertebral bodies at the dorso 
lumbar and lumbosacral junction. 


prompted a review of the roentgenograms 
of 110 patients Marie-Striimpell 
arthritis. This survey disclosed 11 patients 


with 


urs 
lar 
1es 
ms 
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Fig. 1D. 1. 


147-64-36), a forty-eight vear old female with rheumatoid spondylitis and a four year history 
of lower dorsal and upper lumbar pain. No steroid therapy. 


A) Lateral view of the lumbar spine showing 
erosion of the upper anterior margin of L.3 with adjacent sclerosis. Similar but less marked changes are 
present in the upper anterior margin of L.2. (B) Four years later there has been only slight progression. 
(C) Lateral view of the dorsal spine showing an irregular defect with adjacent sclerosis in the lower anterior 
margin of T7. 


Similar but less marked defects are present in T5 and T6. (D) A detail view of T7 four 
vears later demonstrating a very slow rate of progression. 
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Fic. 2. M. K. (U.430-94-57), a forty year old male 
with a seventeen year history of rheumatoid 
spondylitis. This lateral view of the lumbar spine 
reveals sclerosis of the anterior corners of L2 and 
the adjacent corners of Li and L3. In addition, 
erosion of the upper anterior corners of L.2 and 1.3 
has resulted in the formation of pointed spurs. 
No steroid therapy. 


with this type of process and, in addition, 
we found 2 cases in patients with peripheral 
rheumatoid arthritis (Table 1). There were 
several others who had definite but minimal 
sclerosis and erosion; they were not in- 
cluded. 

Although we were unable to substantiate 
the statement of Romanus and Ydén that 
these lesions occur in the majority of cases, 


we were impressed by the long period of 


time that intervened between roentgeno- 
graphic studies in many patients; so they 
may be correct in their assumption that this 
stage of the disease, which may be tran- 
sient, is overlooked. 


ROENTGENOGRAPHIC APPEARANCI 


The roentgenographic lesions are of two 
main types which initially seem quite 
similar but differ in that one progresses to 
involve the entire extent of the cortical 
plates of the adjacent vertebral bodies 
while the second, conceivably an abortive 
manifestation, seems to remain localized to 
the anterior corner of a vertebral body 


Al GUST, 1961 


(Fig. 1, 4-D). They both begin as a tiny 
focus of destruction near the upper or lower 
anterior corner of the vertebral body as- 
sociated with varying degrees of sclerosis 
of the adjacent bone. This may result in 
sharpening of the corner and a loss of its 
normal forward convexity so that it pro- 
jects as a pointed spur (ig. 2). This proc- 
ess, according to Romanus and Ydén, is 
responsible tor the square vertebra char- 
acteristic of rheumatoid spondylitis. This 
type of destruction was infrequent In our 
material. Some patients exhibit a small area 
of destruction without any associated bony 
sclerosis (Fig. 6). In others the erosion is 
minimal and the lesion is characterized 
chiefly by sclerosis (Fig. 7, 7 and B). 

In other instances, the initial lytic area 
spreads and the entire surface of the ad- 
jacent cortical plates IS destroved. After 
this occurs, the process seems to remain 
stationary and little or no further progress 
is recognizable roentgenographically (Fig, 
3, 4-4). 

Two patients of this group, both females, 
were classified as having peripheral rheu- 
matoid arthritis rather than rheumatoid 
spondylitis, and they exhibited some differ. 
ences in the roentgenographic appearance 
and course of the disease. In these patients, 
a small initial lytic focus was not observed 
and the first demonstrable lesion was exten- 
sive, involving all of the cortical plates of 
both adjacent vertebral bodies with rapid 
complete destruction of the intervertebral 
disk (Fig. 4, 4-C; and 5, 4D). The lesion 
then progressed to more or less complete 
healing so that the end stage resembled the 
healed stage of tuberculous sponds litis with 
no remaining trace of the intervertebral 
disk or adjacent body cortical plate. 


ATLANTOAXIAL SUBLUXATION 


This unusual complication occurred ina 
patient with peripheral rheumatoid ar- 
thritis who also had a destructive process 
involving the interspace between the fifth 
and sixth cervical vertebrae (Fig. 5, C and 
D). Laminagraphic studies also revealed 
evidence of bone erosion of the surtace of 
the odontoid and the anterior arch of the 
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Fic. 3. H. W. (U.406-67-39), a forty-one year old female with a sixteen year history (in 1960) of rheumatoid 
spondylitis. (4) 1951: A lateral view of L.1 and L2 after two years of steroid therapy revealing minimal 
erosion and sclerosis of the anterior portions of the cortical plates of the adjacent vertebral bodies. (B) 
Eight months later the process has spread to involve the entire intervertebral disk and adjacent vertebral 
bodies. (C) Almost three years after B there is only minimal progression. The clinical condition was essen- 
tially the same and she has continued to receive cortisone therapy. 


first cervical vertebra. Although she com- 
plained of severe neck pain, there was no 
clinical evidence of cord compression. She 
was treated with a neck brace and has been 
doing well now for the four years since the 


of neck pain and had no neurologic findings. 
A third patient with rheumatoid spondy- 
litis, also not included, showed evidence of 
Ci1—C2 subluxation but no destruction was 
seen. 


discovery of the subluxation. A second pa- Although there are numerous reports 
tient, not included in this series, with pe- describing atlantoaxial dislocation due to 
ripheral rheumatoid arthritis and less severe acute cervical or nasopharyngeal inflam- 
atlantoaxial subluxation, also complained mations,® there are relatively few recorded 


Fic. 4. I. P. (U.4 
rheumatoid arthritis. She was treated with ACTH for one month in 1952 


8-89-67), a fifty-eight year old female with a twelve year history (in 1960) of peripheral 

)§2 and with meticorten from Febru. 
to February 23, 1957. (4) A lateral view of the thoracic spine, taken in February, 1957 be- 
cause of severe lower dorsal pain, was interpreted as showing osteoarthritis. (B) Seven weeks later there 
is complete destruction of the intervertebral disk between T8 and To. Tuberculin test was negative 
(1: 1,000); streptococcal agglutination test was positive. No antibiotic therapy was given. (C) A roentgen 
study three years later shows a healed state with fusion of T8 and Tg and complete disappearance of the 
intervertebral disk. 
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Fic. 5. N. B. (U.403-75-64), a forty-eight year old female with an eleven year history (in 1956) of peripheral 
arthritis. She had been treated intermittently with cortisone for seven years. (4) A lateral view of C6 and 
C7 taken in 1954 and interpreted as showing a narrow disk space. (B) Lateral roentgenogram of C6 and 
C7 taken three years later because of severe neck pain shows almost complete destruction of the inter- 
vertebral disk and the cortical plates of adjacent vertebral bodies. (C) Roentgenogram showing the normal 
appearance of the atlantoaxial joint in 1954. (D) In 1957 there was marked posterior and upward dis- 


placement of the odontoid and the body of C2. 


in patients with rheumatoid spondylitis or 
rheumatoid arthritis. Purser and Sharp 


stated that they had seen 17 examples of 


atlantoaxial dislocation occurring in_ pa- 
tients with ankylosing spondylitis and 23 
instances in patients with rheumatoid 
arthritis. They suggested that many cases 
may be overlooked by failing to take lateral 
roentgenograms of the cervical spine in 
flexion. According to Watson-Jones,” the 
hyperemia accompanying inflammations 
results in softening of the atlas. This may 
be sufficient to allow detachment of the 
transverse ligament, which is mainly re- 
sponsible for maintaining normal relation- 
ships between the first and second cervical 
vertebrae. Margulies et a/."° described 
atlantoaxial dislocation producing a Brown- 
Séquard syndrome in a patient with rheu- 
matoid arthritis. Microscopic examination 


of bone removed at the time of surgery 
revealed replacement of marrow spaces 
with fibro-collagenous tissue containing a 
dense inflammatory infiltrate. Rand!® also 
reported a patient who had ankylosing 
spondylitis with a Brown-Séquard  syn- 
drome due to atlantoaxial dislocation, but 
the association of the two conditions was 
not recognized. Although the onset of 
neurologic symptoms may be abrupt and 
even sudden death may occur, 1n 8§ to go 
per cent the only symptom is_ painful 
torticollis.”* Pratt!® in 1959 reported 3 more 
examples and was able to collect §3 cases 
from the literature (including the 40 men- 
tioned by Purser and Sharp). More re- 
cently, described 29 additional 
cases and he also emphasized that they are 
usually overlooked unless lateral views of 
the cervical spine in flexion are obtained. 
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DISCUSSION 

The 11 cases of Marie-Striimpell ar- 
thritis with destructive lesions of the spine 
have certain features in common. The de- 
struction begins anteriorly and remains 
relatively stationary or it may progress to 
involve the entire articular surface of the 
vertebra. The disk space is not always 
narrowed. In all of these cases there was 
evidence of disease of the sacroiliac joints, 
and the patients had had symptoms for one 
our of 11 patients were fe- 
males, which is a higher incidence than 
usually is encountered in rheumatoid spon- 
dylitis, but the series is too small to be 
significant. Most of the patients complained 


vear or more. 


of moderate to severe pain in the region of 


the destructive process, but a few patients 


had no symptoms referable to the site of 


the lesion. 

The roentgenographic appearance may 
be indistinguishable from that produced by 
tuberculosis, Staphylococcus, typhoid, 
parathyphoid or Brucella infection of the 
vertebra. There are a few minor differences 
in that, with bacterial infections, narrow- 
ing of the intervertebral disk usually pre- 
cedes roentgenographic evidence of bone 
destruction, while in rheumatoid disease 
bone erosion is frequently demonstrable 
without disk narrowing and occasionally 
even with disk widening (Fig. 3, 4—-C). In 
some cases disk narrowing develops later 
(Fig. 7, 4 and B; 8, 4 and B). Paraverte- 
bral masses are frequently associated with 
bacterial osteomyelitis of the spine, while 
they are rare in rheumatoid disease. The 
rate of destruction of the intervertebral 
disk classically is rapid in pyogenic osteo- 
myelitis and relatively slow in tuberculous 
infection,” but in both it progresses more 
rapidly than in the majority of our patients. 
Whole et al.” also stated that the lesions 
in their 10 patients failed to show the pro 
gression that would be expected of other 
infectious or granulomatous — processes. 
Once the entire intervertebral space and 
cortical plates of adjacent vertebral bodies 
were involved, the process seemed to re- 
main static, except for the 2 patients in 
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Kic. 6. F. D. (U.479-94-59), a thirty-six year old male 
with an eighteen year history of rheumatoid 


spondylitis. On this roentgenogram made in 1954 
note a destructive lesion involving the interverte- 
bral disk between Ts and T6 and destruction of 
the adjacent bone anteriorly. The patient had no 
back symptoms at the time of this study. Corti- 
sone therapy had been given two and four years 
earlier, for ten days each time, because of uveitis. 


whom spontaneous healing occurred. Tu- 
berculous skin testing was done in only 1 
patient in this series (Case 1v, Table 1; Fig. 
4) and that was negative at 1:1,000 dilu- 
tion. No patient received specific antituber- 
culous therapy. 

The role of steroid therapy in the patho- 
genesis is difficult to assess. That it is not 
the sole causative factor is evidenced by the 
§ patients in this series who were not treated 
with this type of drug. There are also re- 
ports of several cases in the literature 
which were not treated with steroids.!® Of 
the 8 patients who did receive steroid ther- 
apy, 3 had received only one short course 
(two to three weeks) of cortisone or ACTH 
two or three years prior to the discovery 
of the osteolytic spinal lesion. On the other 


ig, 
al 
d 
f- 
al 
a 
1g 
n- 
It 
as 
of 
1d 
ul 
re 
es 
n 
al 
re 
of 
j 


248 William B. Seaman and Josephine Wells 


At GUST, 1961 


‘1G. 7. H. D. (U.401-85-79), a twenty-nine year old male with a nine year history of rheumatoid spondylitis. 


A ten week course of cortisone had been given in 1950. (4) A lateral view of the lumbar spine in 1952 
showing sclerosis of the L.3 and L.4 vertebral bodies adjacent to the intervertebral disk. Note the minimal 
erosion of the anteroinferior corner of L.3 and the anterosuperior border of L.4. (B) Two years later the 
vertebral margins are smoother and the sclerosis has diminished. This process may be the pathogenesis of 


the square vertebra seen in rheumatoid spondylitis. 


hand, 3 patients were on cortisone continu- 
ously for two years, eight years and nine 
years, respectively. One possible etiologic 
mechanism is the potentiation of any type 
of infection, particularly tuberculosis, be- 
cause of suppression of the body’s immune 
mechanism by the steroid. Steiner” has re- 


ported experiences with patients on pro- 
longed cortisone therapy in whom at 
autopsy multiple infective lesions of the 
spine were demonstrated. During life, these 
patients were asymptomatic and _ roent- 
genographically negative. Most of our 
cases which had extensive destruction were 
treated with steroids*® with the exception of 
Cases 1 and 11. On the other hand, 2 pa- 
tients were continued on cortisone after the 
spinal lesion was demonstrable without 
any clinical or roentgenographic progres- 


sion ot the disease. 


Fic. 8. H. E. (U.411 94-82), a fifty-three year old 
male with a history of rheumatoid spondylitis for 
twelve years. He was treated with cortisone for 
two years. (4) A lateral view of the thoracic spine 
demonstrating a destructive lesion involving the 
7th and 8th dorsal vertebral bodies adjacent to 
the intervertebral disk. (B) One year later the 
destructive process had extended to involve the 
entire extent of the intervertebral disk and the 
adjacent cortical plates. 
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The destruction and disappearance of the 
femoral head that may occur during steroid 
therapy?'''* suggest that a similar phe- 
nomenon could occur in the spine. Murray” 
described a patient with purpura who was 
treated with 40 mg. of prednisolone daily 
for six days and who developed a similar 
destructive lesion of the anterior portion 
of the intervertebral disk and adjacent 
bone. Although the presumptive diagnosis 
was tuberculosis and the patient promptly 
healed on antituberculous therapy, bac- 
teriologic verification was never obtained. 
Ansell? reported a patient with acute 
pancreatitis and hepatitis who developed 
a destructive vertebral lesion after thirteen 
davs of treatment with ACTH. This 
was also assumed to be tuberculosis and 
accordingly, although the 
etiologic agent was never discovered. It 1S 


was treated 


possible that most of these lesions may rep- 
resent rheumatoid involvement of the spine 
with granulation tissue similar to that in 
the autopsied patient reported by Bag- 


genstoss dal. 
CONCLUSION 


1. Thirteen patients, 11 with rheumatoid 
spondylitis and 2 with peripheral rheuma- 
toid arthritis, W ith destruc tiv € lesions ot the 
vertebral hye dies are reported. 

2. The roentgenographic appearance of 
the lesion simulates bacterial osteomyelitis 
of the vertebra but the clinical and roent- 
genographic course fails to show the pro- 
gression usually seen in bacterial infection. 

3- The relationship to tuberculosis, pyo 
genic infections and steroid therapy and 
rheumatoid disease 1s discussed. 

William B. Seaman 
West 168th Street 
New York 32, New York 


We wish to acknowledge the cooperation of 
the staff of the Arthritis Clinic in the prepara 
tion of this paper. 
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OSTEOLYSIS OF THE ACROMIAL END OF THE 
CLAVICLES IN RHEUMATOID ARTHRITIS* 


By MEYER ALPERT, M.D., and MORTON MEYERS, M.D. 


NEW YORK, NEW 


ESTRUCTIVE changes in the outer 

end of the clavicles have been ob- 
served in If patients with advanced rheu- 
matoid arthritis. Since these osseous man- 
ifestations have not been adequately de- 
scribed prev iously , It 1s the purpose of this 
paper to present these findings. 


REVIEW OF THE LITERATURI 


A survey of the medical literature of the 
past seventy five vears brought to light 
verv little information on the clavicular 
changes in rheumatoid arthritis. In over 
1<o books and articles dealing with rheu 
arthritis and the 


2 which 


matoid disorders of 


shoulder, we found only 2 reports 


mentioned significant changes in the outer 


ends of the « lavicles. 


In 1949 Lavani et a/.” published the case 


of a sixtv-five vear old woman who had had 
rheumatoid arthritis involving many pe- 


ripheral articulations tor a seventeen year 


period. Joint motion was so painful that 
she was confined a chair. On 


elbows 


to bed or 
the were 
shortening of the 
phalanges. Roentgen examination showed 


physical examination 


fixed, and there was 
severe demineralization of the entire skele 
ton, with advanced changes due to rheuma 
told arthritis in the hands, wrists, knees 
and hips. Tapering of the outer ends of the 
clavicles and widening of the acromiocla 
vicular joint spaces were noted. In 1953 
Jacobs et ribed the case ot a SIXt\ 
three vear old woman who had suffered 
trom widespread rheumatoid arthritis for 
twenty-eight vears. Roentgen examination 
showed striking arthritic changes in the 
hands, wrist, elbows, knees, ankles and 
feet. Jacobs and his co-workers stated that 
there was a loss of bone substance ot the 
outer end of the left clavicle. The illustra 


*From the Ra al Ser of the Presbyterian Hospital, 


of Physicians ar Sur ons, Colu ya lt 


ew York, New York 


YORK 


tions in this article show that this patient 
also had a similar involvement of the outer 
end of the right clavicle. 

Kienbéck’s comprehensive “Réntgen- 
diagnostik der Knochen und Gelenkkrank- 
heiten” does contain a description of 3 pa- 
tients (No. 120, 122 and 123) who had de- 
structive changes in the outer ends of the 
clavicles, which were, in all likelihood, sec- 
ondary to rheumatoid arthritis. Unfor- 
tunately, Kienbéck diagnosed the first 
case as rheumatoid tuberculosis, the second 
as rheumatoid tuberculosis (Poncet) and 
the third as rheumatoid tuberculosis with 
caries sicca. It should be mentioned that 
in Kienbéck’s era the Austrian patholo- 
gists seriously considered tuberculosis as 
the etiology of the affection we now call 
rheumatoid 

That acromioclavicular joint changes 
may take place in rheumatoid arthritis 
was known by Oppenheimer,*’ who in 1944 
stated that roentgenograms may demon- 
strate narrowing of the joint space and ero- 
sion of the articular surfaces. He found 
that the arthritic process may progress to 
bony ankylosis, but in other patients the 
destructive and_ sclerotic 
areas appear in the articular areas, thereby 
simulating osteoarthritis. In 1954 Laine 
et al. studied the records of 277 hospital- 
ized patients with rheumatoid arthritis 
and found that $7.4 per cent had shoulder 
symptoms. Only one of these patients, 
however, had acromioclavicular arthritis, 
and the roentgen findings were not de- 
scribed. In Schinz’s ‘“Roentgen-Diagnos- 


process stops, 


“erosion of the articular surfaces” is 
mentioned in the text. The authors of two 
books dealing exclusively with arthritis of 


the shoulder** 


tics’ 


do not discuss the altera- 
tions ot the clavicle. Three other recent 
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4.8 demonstrating the clavicular tapering, but 
a | sions of the acromial ends of the clavicles 
have been described in 2 patients with se- 
[ets | vere psoriatic Unilateral acro- 
| mioclavicular arthritis has also been ob- 
5% | served in one patient with long-standing 
Be | | ee Marie-Striimpell arthritis.» Involvement 
de | of the sternoclavicular joints by rheuma- 
toid arthritis has been studied by several 
bs authors,'® and this affection will not 
- | be discussed in the present paper. 
In our study of 11 patients with clavicu- 
lar changes, the average age was fifty-one 
23 |Fe 8 vears, with a range of thirty-one to sixty- 
22% seven. There were 6 women and 5 men. The 
average duration of the arthritic symptoms 
| was 19.5 years, with a minimum of six and 
| a maximum of forty-five years (Table 1). 
| Five of the 11 patients had complaints re- 
| § ferable to the shoulder, but the medical 
ast records did not show implication of the 
| acromioclavicular joints. The usual symp- 
= ; toms were pain and stiffness in multiple 
cS, | se | peripheral articulations, and the common 
physical findings included ulnar deviation 
of the fingers, flexion deformities, de- 
bee | creased motion and swelling of the joints. 
= [gs In g patients the erythrocyte sedimenta- 
2 | 23 tion test had been done, and in each the 
| rate was elevated, with a variation from 22 
to 150. In 6 patients a laboratory test for 
rheumatoid had been car- 
ze 32°31, ‘ ried out (sheep cell agglutination or latex 
fixation), and in § it was positive. The pa- 
ge SSaz : tient with the negative latex fixation test 
(Case x) had characteristic clinical and 
roentgen manifestations of long-standing 
| - + : peripheral rheumatoid arthritis, the dis- 
33° 2 ease having started at thirteen years of age. 
~ This test had been done only once, when 
> she was thirty-five vears old, and at that 
, = time she was clinically in a state of remis- 
‘S sion. Her sedimentation rate (Westergren) 
|x was only 22 mm. per hour, and this lack of 
042 |F activity probably explains the low titer.** 


6 
| 

| 

| 
| 
| 
| 

| 

' 


ROENTGEN FINDINGS 


The roentgenograms in 7 of our patients 
revealed a striking loss of bone substance at 
the acromial end of each clavicle. The 
other 4 cases showed only cortical erosion 
and pseudocyst formation (Table u). In 
severe cases the outer end of the clavicle 
often had a tapered appearance, but bone 
destruction was more marked inferiorly 
than superiorly. Accompanying changes of 
the acromion process, characterized by 
demineralization and articular’ erosion, 
were less marked and more difficult to 
recognize. The acromioclavicular joint 
space was definitely widened in 6 patients. 
Two patients had unilateral narrowing of 
this joint space due to secondary degenera- 
tive alterations. The osseous structures of 
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Taste Il 
ROENTGEN FINDINGS IN OUTER END OF CLAVICLE IN Ll PATIENTS WITH CLAVICULAR 
OSTEOLYSIS DUE TO RHEUMATOID ARTHRITIS 
Acromioclavicular 
— Right Clavicle Left Clavicle 
No. 
Right Left 
1 Marked loss of bone substance inferiorly, Demineralization, with nar- 28° 42° 
with widening of the joint space (15 mm.). rowing of the joint space 
Demineralization and an osteophytic spur 
1 =©6 Slight: demineralization. Irregular margins. Loss of bone substance in 30° 10° 
Decreased joint space feriorly, with small area of 
sclerosis 
uit Truncated with irregular margins loss of bone substance in 26 21° 
feriorly, with widening of 
joint space 
IV Distal tapering with loss of bone substance inferiorly 44 27° 
V Loss of bone substance inferiorly, producing ea ax” 
tapering with widening of the joint space 
(15 mm.). Progressive changes over 12 year 
course 
VI Loss of bone substance inferiorly, producing A si 66° 
tapering, and widened joint space. Pro- 
gressive changes over g year course 
VII Loss of bone substance producing tapering 52 29° 
vit Bulbous appearance with scalloping, progres- Progressive scalloping 40° 32° 
sing to ‘‘ace-of-spades” appearance over 2 
year course 
1x No changes Loss of bone substance in- : 45° 
feriorly 
x  Notching No changes 32 14° 
xt = Scalloping Loss of bone substance in 35° 28° 


feriorly producing taper- 
ing, with demineralization 


the shoulder girdle showed severe osteo- 
porosis. Involvement of the glenohumeral 
joint by rheumatoid arthritis was seen in g 


ic. 1. Case v. (1947) Roentgenogram of a thirty- 
five year old woman who has had rheumatoid 
arthritis for twelve years showing a normal outer 


end of the right clavicle. 
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(1955) Roentgenogram showing loss 


Fic. 2. Case v. 
of bone substance of the outer end of the right 


clavicle, especially inferiorly. 

of the 11 patients, and many of the peri- 
pheral joints showed evidence of long- 
standing rheumatoid arthritis. 

In one patient (Case v, Fig. 1, 2 and 3) 
we were able to tollow the untavorable 
progress of the clavicular lesion from a 
normal status in 1947 to a definite loss of 
bone the acromial end in 


1963. By 1955 the tapering had increased, 


substance of 


and in 195g there was a 1§ mm. gap at the 
acromioclavicular joints due to continued 
clavicular bone loss. Another patient (Case 
vi, Fig. 4) had progressive tapering of the 
outer ends of the clavicles over a nine vear 
interval; and still another (Case vil, Fig. 
beaked appearance of the 
outer end of the right clavicle with a fifteen 
vear history of rheumatoid arthritis. 


show ed il 


DIFFERENTIAL DIAGNOSIS 


In the differential diagnosis of a destruc- 


tive lesion ot the outer end ot the clavicle, 


irty- Fic. }. Case v. 
atoid 
outer 


(1959) Roentgenogram showing 
further tapering of the outer end of the right 
clavicle and marked 


clavicular joint space. 


widening of the acromio- 
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ic. 4. Case vi. Roentgenogram of a fifty-eight year 
old woman who has had rheumatoid arthritis for 
twenty-six years showing considerable tapering of 
the outer end of the right clavicle. 

there conditions to consider: 

normal variation of the acromial end of the 

clavicle, cleidocranial 


are many 
dysostosis, osteo- 
genesis imperfecta, hyperparathyroidism, 
acromioclavicular dislocation, post-trau- 
matic osteolysis of the clavicle, surgical re- 
section of the outer end of the clavicle, in- 
Hammatory diseases, degenerative changes, 
scleroderma, acroosteolysis and neoplastic 
lesions. 

Vormal Clavicle. The normal 
Was examined in over Joo 


clavicle 
adult patients 
to evaluate the roentgen appearance of the 
acromial end. This study confirmed the 
fact that there is considerable variation in 
the configuration of the outer end of this 
bone. Although many individuals had ex- 
pansion of this segment of the clavicle, we 
found only one patient who had any ap- 
preciable tapering of this region. On the 
anteroposterior roentgenogram of the 
shoulder, the plane of the normal acromio- 


Fic. 5. Case vit. Roentgenogram of a thirty-seven 
year old woman who has had rheumatoid arthritis 
for fifteen years showing a beaked appearance of 
the outer end of the right clavicle due to bone 
loss both superiorly and inferiorly. 
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clavicular joint is usually angulated with 
respect to the sagittal plane, so that the in- 
ferior aspect of the articulation is more 
medially situated than the superior part. 
It is especially this type which must be dif- 
ferentiated from erosion of the inferior 
aspect due to rheumatoid arthritis. 

DePalma‘ used the magnitude of this 
angle as a criterion to classify all clavicles 
into 3 categories. Type 1 had an average 
angle of 16°, Type 2—24.6° and Type 3 
36.1°. Of the 66 clavicles studied by De 
Palma 89 per cent were either Type 1 or 
Type 2, and only 11 per cent were Type 3. 
In our If patients with rheumatoid arth- 
ritis, there were only six clavicles that fell 
into Types 1 and 2, while 8 were of Type 3 
variety. 
the normal distribution. Seven clavicles 
had such high angles (ranging from 40° to 
66°) that they could not be placed in any 
of DePalma’ s categories. One clavicle had 
an angle of o°, indicating that it was 
parallel to the sagittal plane. The average 
angle of the 22 clavicles in our study Was 
33° (Table 11). 

The normal acromioclavicular joint space 
is 2-5 mm. in diameter,*”” but in rheuma- 
toid arthritic involvement this gap may be 
increased to 15 mm. (Case 1). 

Osteogenesis Imperfecta. 
imperfecta one may see a slender clavicle 
bilaterally, with tapering of the outer ends. 
In contrast to stiff joints, however, these 
patients often have hypermobile articula- 
tions. The presence of fresh fractures, de- 
formities due to old fractures, and bowing 
of the long bones will aid in the differential 
diagnosis. Blue sclerae are usually present, 


n ostec wenesis 


and there is sometimes a family history of 


this disorder. 

Hy perparathyroidism. Erosive changes in 
the outer ends of the clavicles are im- 
portant findings in the roentgen diagnosis 
of In both hy- 
perparathyroidism and rheumatoid arth- 
ritis, the loss of bone substance is charac- 
teristically bilateral, and there is demin- 
eralization of the regional osseous struc- 
tures. As a rule neither condition produces 
clavicular pain, but there may be a local 


These figures indicate a reversal of 
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tumefaction at the site of the lesion in hy- 
perpari athyroidism. In hyperparathyroid- 
ism we have not observed sharp tapering of 
the clavicle. In patients with hyperpara- 
thyroid bone disease, there will be sub. 
periosteal cortical resorption of the pha. 
langes,*** and most of them will have def. 
nite skull changes,’ including demineral- 
ization of the skull tables and loss of the 
lamina dura. The presence of renal calcul 
or nephrocalcinosis will favor the diagnosis 
of hyperparathyroidism. 
Acromtoclavicular Dislocation. The usual 
case of an acute acromioclavicular disloca- 
tion*® will not constitute a dificult problem 
in differential diagnosis, as there will be a 
history of trauma, and the patient will 
complain of pain in the joint region. On 
both physical and roentgen examination, 
the outer end of the clavicle will be dis. 
placed superiorly, a finding not present in 
rheumatoid arthritis. We have observed 
several cases of chronic acromioclavicular 
dislocations in which there was a consid- 
erable gap in the acromioclavicular joint 
space due to rupture of the acromioclavic- 
ular ligaments, and this finding may re- 
semble that seen in rheumatoid arthritis, 
Factors to be considered, however, in dif- 
ferential diagnosis include the past history 
of a severe injury, the unilaterality of the 
lesion, the presence ot bone sclerosis or de- 
formity secondary to an old healed frac- 
ture. Often there is also evidence of calecifi- 
cation or ossification of the torn coraco- 
acromial and acromioclavicular ligaments. 
Post-Traumatic  Osteolysis. Post-trau- 
matic osteolysis involves the clavicle 
more often than any other bone, and the 
outer end is the site of predilection. It is 
readily apparent that the dissolution of 
the acromial end of the clavicle will simu- 
late the changes seen in rheumatoid arth- 
ritis. Post-traumatic osteolysis, however, 
is a unilateral affection, usually occurring 
in young adult males. The bone destruc- 
tion may slowly progress to involve the 
adjacent scapula and ribs, while costal ex- 
tension does not occur in rheumatoid arth- 
ritis. A biopsy may be necessary for diag- 
nosis, and the histologic appearance is fre- 
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quently that of hemangiomatosis."" It 
might also be mentioned in this connec- 
tion that unilateral erosion of the outer end 
of the clavicle has been described as an oc- 
cupational disease in men using compressed 
air tools,® evidentally on the basis of re- 
peated minor injuries. 
Surgical Resection. A resection of the 
outer end of the clavicle®! may result in a 
roentgen appearance resembling the clav- 
‘cular deformity of rheumatoid arthritis. 
In one of our patients (Case x1) with 
rheumatoid arthritis, the clavicular defect 
was erroneously interpreted as being a 
postoperative sequel. A sharply tapering 
clavicle is not apt to be of surgical origin. 
Tuberculosis. Tuberculosis may produce 
erosion of the outer end of the clavicle, 
thereby simulating the lesion seen in rheu- 
matoid arthritis. In some cases of clavicu- 
lar tuberculosis, moreover, the acromion 
is not appreciably involved by the destruc- 
tive process, and there may be no soft 
tissue swelling and very little discom- 
fort.2? Unilateral involvement would favor 
the diagnosis of tuberculosis, while poly- 
arthritis would favor rheumatoid arthritis. 
If the acromion is severly involved, if there 
is a painful soft tissue mass and if there is 
a draining sinus, tuberculosis is undoubt- 
edly present. Glenohumeral joint involve- 
ment is not apt to be associated with a 
clavicular lesion in tuberculosis, but this 
association is common is rheumatoid arth- 
ritis. Aspiration or biopsy of the lesion may 
be required, if tuberculosis is suspected. 
Other Inflammatory Lesions. Inflamma- 
tory lesions other than tuberculosis rarely 
affect the clavicle; however, this has been 
reported in cases of pyogenic osteomyelitis, 
Brodie’s abscess, mycotic infection, gumma 
and eosinophilic granuloma involving the 
bone.?:!':*° All five lesions are unilateral 
and will often be accompanied by soft tis- 
sue swelling, but the latter is absent in 
rheumatoid arthritis. Subperiosteal new 
bone formation is present in a pyogenic 
osteomyelitis and may also be seen in 
eosinophilic granuloma, but this change 
will not be evident in rheumatoid arthritis. 
In the case of gumma, the Wassermann test 
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~I 


will be of considerable diagnostic value. 

Degenerative Arthritis of the Acromio- 
clavicular ‘Foints. Degenerative arthritis of 
the acromioclavicular joint is encountered 
twice as often as all other disorders of this 
articulation combined.'**:?? The roentgen 
appearance is considerably different from 
that of rheumatoid arthritis, for there is 
sclerosis, osteophyte formation and_nar- 
rowing of the joint space. 

Scleroderma. Meszaros mentioned in his 
recent review on scleroderma that one 
patient had a loss of bone substance at the 
acromial end of each clavicle. This osseous 
abnormality is very rare in scleroderma, 
and we were unable to find a similar case 
reported in the literature. Despite the 
presence of the clavicular lesion, there 
should not be any difficulty in distinguish- 
ing scleroderma from rheumatoid arth- 
ritis. The presence of Raynaud’s phe- 
nomenon, hardened facial skin with im- 
mobile expression, ulceration of the 
finger-tips and dysphagia are clinical fea- 
tures which would favor the diagnosis of 
scleroderma. The following roentgen fea- 
tures are also useful in supporting this 
impression: loss of the manual ungual 
tufts, calcinosis and atony of the esopha- 
gus. 

Acroosteolysis. There are several reports 
in the literature indicating that patients 
with acroosteolysis may have erosions of 
the outer end of both clavicles.!?:?°*? In 
these cases the shortening of the fingers 
may simulate the “opera glass hand”’ of 
mutilating rheumatoid arthritis; however, 
these patients do not have a history of 
polyarthralgias associated with soft tissue 
swelling and warmth of the affected articu- 
lations. Nor do they have pain or limita- 
tion of motion in the larger peripheral 
joints. The roentgen examination will show 
a progressive loss of bone substance of the 
ungual tufts, then of the entire distal pha- 
langes and finally of the middle phalanges, 
as well. Both hands and both feet are 
characteristically involved, but the joints 
are not the first structures to be affected. 

Neoplasms. Both primary and secondary 
neoplasm of the clavicles are rare, and 
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one would not expect the outer end of both 
clavicles to be involved in a single patient. 
The presence of a painful mass will be 
against the diagnosis of rheumatoid arth- 
ritis, and if there is a question of tumor, a 
biopsy is often indicated. 


DISCUSSION 


The pathology of the clavicular changes 
in rheumatoid arthritis is not known, as 
we do not have any biopsies of this region. 


However, since at autopsy the outer end of 


the clavicle is available for examination, 
we hope that these changes will be clarified 
in the near future. In all probability the 
erosion of the clavicle is similar to the loss 
of bone seen in mutilating arthritis. Here, 
and microscopic examination 
demonstrated replacement of the involved 
end, articular synovial 


gross has 


bone cartilage, 


membrane and a considerable portion of 


the muscle by fat* or fibrous tissue.** These 
pathologic findings evidently represent the 
residue of a chronic inflammatory process 
due to rheumatoid arthritis. 


SUMMARY 


The erosive changes in the outer ends of 


the clavicles in cases of rneumatoid arth- 
ritis have been described. The clavicle 1s 
tapered or scalloped due to a loss of bone 
substance, and_ both often 
involved. The acromioclavicular joint 
space may be widened, but the acromion 
is not attected. This 
distinguished 


clay icles ire 


severely 
must be 


process is 
clavicular 
from bone destruction caused by hyper- 
parathyroidism, post-trau- 
matic osteolysis and acroosteolysis. 


lesion 


tuberculosis, 


Meyer Alpert, M.D. 
Department of Radiology 
Presbyterian Hospital 
622 West 168th Street 
New York 32, New York 


REFERENCES 


1. Brav, E. A., and Hencn, P. S. Tuberculous 


rheumatism; a résumé. Bone S ‘foint Surg., 
1934, 16, 839-866. 

2. Conway, I. M. Syphilis of clavicle. Ann. Surg., 

290-3 


Ig 34, gY, 


3. Copeman, W. S. C., and Cray, R. D. Rheuma- 


Mever Alpert and Morton Meyers 


tn 


GUST, 1961 


toid arthritis believed to be of tuberculous 
origin; report of 2 cases. Lancet, 1935, 2, 1460- 
1461. 

DePaima, A. F. Degenerative Changes in the 
Sternoclavicular Joint and Acromioclavicular 
Joints in Various Decades. Charles C Thomas, 
Publisher, Springfield, Ill., 1957. 

Encretpr, B., Romanus, R., and §, 
Histologic studies of pelvo spondylitis ossifi- 
cans (ankylosing spondylitis) correlated with 
clinical and radiologic findings. dun. Rheum. 
Dis., 1954, 73, 219-228. 

“HRrIcHT, H. G. Die Osteolyse lateralen 
Claviculaende nach Pressluftschaden. Arch. 
Orthop. Chir., 1959, 50, §76-§82. 

“LLIs, K., and Hocustim, R. J. Skull in hyper. 

\m. J. Roenr-. 

GENOL., Rap. THerarpy & Nuciear Mep,, 


— 


parathyroid bone disease. 

1960, 33}, 732-742. 

*RIEDENBERG, R. M., SAYEGH, V. Ad. 
vanced skeletal changes in hyperparathy- 
roidism. Am. f. ROENTGENOL., Rap. Tut RAPY 
& Mep., 1960, 83, 743-747. 

L.., Russi, D., and Barry, W, 


and 


“RIEDMAN, R. 
Jr. Clavicular changes associated with sec- 
ondary hyperparathyroidism. Virginia 
Month, 1954, 87, 761-767. 

W., and Srour, A. P. 


osteolysis (acute spontaneous absorption ot 


GorHam, L. Massive 


bone, phantom bone, disappearing bone); 


its relation to hemangiomatosis. %. Bone & 
Joint Surg., 1955, .?7-4, 985-1004. 

Gray, F. Osteomyelitis of clavicle. Brit. 7. Surg., 
1945, 32, 456 407. 

Harnascu, H. Die Akroosteolysis, ein neuer 
Krankheitsbild. Fortschr. a. d. Geb. d. Rént- 
genstrahlen, 1950, 72, 


Heck, C. J.,and CHanpter, A. 


treatment of pain in acromioclavicular joint. 


Diagnosis and 
Am. Gertat. S00 

Hottanper, J. L. Arthritis and Allied Condi- 
tions. Sixth edition. Lea & Febiger, Philadel- 


1955, .%, 993 


phia, 1g60, p. 125 


. Jacoss, E., Basrente, P. A., and Meyers, A. 


, 
OSTCOLVSE 


A la clin. belg., 1953, 


Arthrite mutilante avec progressive 
des membres superieurs. 


8, 444-45 


Jones, G. B., MipGtey, R. L., and Smrru, G. S. 


Massive osteolysis-disappearing bones. 7. 


Bone Foint Surg., 1958, go-B, 494-501. 


>, JunGMANN, H., and Srern, V. S. Unusual case 


ot joint disease (possible example of arthritis 
psoriatica). Brit. ‘7. Radtol., 1944, 77, 383-385. 
Kuarar, S. Sur les arthropathies sterno-clavicu- 
Méd. Moven Ortent, 1958, 15, 414 


laires. Rev 
423. 
KOuter, A., and Zimmer, E. A. Borderlands of 
the Normal and Early Pathologic in Skeletal 
Roentgenology. English translation by Case, 
LF T. Grune & Stratton, New York, 1956, 


[. 
° 
| i 
| 
iz. 
I 3. 
| 
1d. 
Ig. 
pp. 11-177. 


ase 
ritis 
icu- 
4 


of 
etal 
‘ase, 


95, 


No 2 


30. Lacroix and Boretta, A. A propos d’un cas 


d’epiphysiolyse essentielle. ‘7. de radiol. et 
d’électrol., 1954, 35, 626-628. 


a1. Laine, V. A. 1, Vainio, J. J., and PEKANMAKI, 


kK. Shoulder affections in rheumatoid arth- 
ritis. Ann. Rheum. Dis., 1954, 13, 157-160. 

Lavan, F., Dytan, A., and FELSENWALD, C. 
Ostéoporose ditfuse et intense avec ostéolyse 
bilaterale et symetrique des segments proxi 
maux et distaux. Rev. 
16 


rhum., 1949, 70, 156 


Martie, P., and Lert, A. Une variété rare de 
rhumatisme chronique: la main en lorgnette. 
Bull. et mém. Soc. méd. hop. Paris, 1913, 3¢ 
104-107. 

MerkLen, R. Les Rhumatismes de |’Epaule. 
G. Doin, Paris, 19 37. 

Meszaros, W, T. 


scleroderma. Radiology, 195% 


JO, 313-325. 


Micuorre, L. J. L’arthrose acromio-claviculaire. 
Acta orthop. belg., 19§2, 78, 181-183. 

NatHan, W. Chronische, deformierende Erkran- 
kungen des Akromioklavikulargelenks. Min- 


= 
chen med. Wehnschr., 1932, 79, 20 2009. 


NatHanson, L., and Stonopkin, M. Acromio- 


clavicular changes in primary and secondary 


hyperparathyroidism. Radiology, 1950, 55, 


ss 


OppENHEIMER, A. Arthritis of acromioclavicular 


joint. Bone & ‘foint JUTZ.. 1943, 25, 907 


10. PPENH OF ACTOI voclavicular 
QO EIMER, A, | ron 


joint causing pain and disability of shoulder. 
Am. J. RoenrGenot. & Rap. THERAPY, 1944, 
51, 699-706. 

Poncer, A. Rhumatisme tuberculeux ankylo 
sant. Bull. et mém. Soc. méd. hop. Paris, \9 
20, 841-849. 

Prorz, C. M., and Sincer, J. M. Latex fixation 
test. If. Results in rheumatoid arthritis. 4m. 
F. Med., 


Prarr, G. Danii, D. C., and GHorMLeEy, 


1I9S6, 27, 593-496. 


RK. K. Tumors of scapula and clavicle. Surg. 
Gynec. (F Obst., 1958, 100, 536-544. 
Pucu, D. G. Subperiosteal resorption of bone; 
roentgenologic manifestation of primary hy 
perparathyroidism and renal osteodystrophy. 
Am. J. RoenrGenor. Rap. THERAPY, 1951 
00, § 


Sf) 


Rarucke, L. Beitrag zur normalen und patho 
} 
logischen Anatomie des Sternoclavicularge 
lenkes. Deutsche Ztschr. Chir., 1937, 249, 162- 

169. 
Ray, R. B., and Kettner, A. Eosinophilic gran 
uloma of bone; report of case involving clavi- 
cle. Bone & Foint Sure., 1946, 28, 629g 6 34. 
Ronor, P. Contribution a l’étude des formes 
ostéolytiques de la polyarthrite chronique 
rhumatismale. These 181 de la Faculté Mixte 
de Médecine et de Pharmacie de Lyon, 1957. 
Rose, H. M., Ragan, C., Pearce, E., and Lip- 


4 


Osteolysis of Clavicles in 


Regional manifestations of 


Rheumatoid Arthritis 259 


4l. 


44. 


te 


MAN, M. O. Differential agglutination of nor- 
mal and sensitized sheep erythrocytes by sera 
patients with rheumatoid arthritis. Proc. Soc. 
Exper. Biol. & Med., 1948, 68, 1-6. 

RosENDAHL-JENSEN, S. Tuberculous osteo- 
myelitis of clavicle—report of five cases. 
Acta. chir. scandinav., 1960, 118, 327-330. 

Scu1nz, H. R., Bagenscn, W. E., Friept, E., 
and E. Roentgen Diagnostics. 
English translation by Case, J. T. Grune & 
Stratton, New York, 1952, p. 1989. 

DE Skze, S., RycKEWAERT, A., and Marrre, M. 
L’Epaule en Pratique Rhumatologique. Mas- 
son & Cie, Paris, 1959, pp. 74-91. 

Suiionsky, H., and Brake, F. G. Arthritis 
psoriatica: report of a case. Ann. Int. Med., 
1936, 70, 537-546. 

Smytu, C. J. Bone absorption in rheumatoid 
arthritis. In: Rheumatic Diseases. American 
Rheumatism Association. W. B. Saunders 
Company, Philadelphia, 1952, pp. 196-208. 

Soxo.orr, L., and Gieason, I. O. The sterno- 
clavicular articulation in rheumatic diseases. 
Am. }. Clin. Path., 1954, 24, 406-414. 

Srocks, P., and Barrineton, A. Heriditary dis- 

orders of bone development. In: Treasury 

of Human Inheritance. Edited by Karl Pear- 
son. Vol. II]. Cambridge University Press, 
London, 1925, p. 123. 

‘aus, S. J., Frrepman, I. A., and Disste, J. B. 
Tuberculosis of acromioclavicular joint with 


subscapular bursitis and effusion. J//inots 
M.F., 1950, 98, 357-360. 

‘enc, C. T., and Naruan, M. H. Primary hy- 
perparathyroidism. Am. J. ROENTGENOL., 
Rap. THerapy & Nuciear Me_p., 1960, 
716-731. 

Treanor, W., Grant, A., and Psox1, R. Un- 
usual sites of rheumatoid arthritis. Arch. 

Phys. Med., 1956 37, 699 


rist, M. R. Complete dislocations of acromio- 

clavicular joint. ‘7%. Bone & Foint Surg., 1946, 

28, $1 3-8 27. 

Waarer, E. On occurrence of factor in hu- 
man serum activating specific agglutination 
of sheep blood corpuscles. Acta path. et micro- 
biol. scandinav., 1940, 17, 

Waaner, C. J. Partial claviculectomy. 4m. 7. 


172-188. 


Surg., 1953, 85 
WASSNI LF Ein weiterer Fall einer Akro- 
zugleich ein Beitrag zu ihrer Dif- 

ferentialdiagnose. Fortsch. a. d. Geb. d. Rént- 

genstrahlen, 1954, So, 186-191. 
WeERTHEMANN, A. Pied en lorgnette, arthritis 

mutilans. Schweiz. med. Wehnschr., 1945, 75 


ostec vse 


49-751. 

Witner, S. Disappearing bones. ¥. Bone & 
Foint Surg., 1958, g0-B, 502-513. 

Zavek, I., and Bupnicx, M.  Polyarthritis 
mutilans. NV. York State M., 1959, 59, 1125- 
113 


40. 
1 
23. = 
n 
42. 
24. 
25. 4}. 
i 
1. 26. 
ve 
of 
1, 
moO. 
ler 
nt- I. 
nd 
nt. 
di- 49. 
ive 
§}, 
S4. 
= } 


ST, 1961 


THE OCCIPITAL VERTEBRA 


By G. LOMBARDI, M.D.* 


MILANO, ITALY 


— to the investigations of 


Froriep, the basilar process of the oc- 
cipital bone is formed by fusion of the first 
three primitive vertebrae (or occipito- 
blasts), the most caudal of which is the so- 
called occipital vertebra (Froriep) or pro- 
atlas (Albrecht). A theory advanced by 
Chiarugi in 1895 and later developed by 
Kollmann in 190§ attributes failure of the 
distal occipitoblast to fuse with the others 
as the cause of abnormal bone formations 
on the external surface of the skull around 
the occipital foramen. This phenomenon 
is called the “‘manifestation of the occipital 
vertebra.” 

This malformation, described for the 
first time at the beginning of the 1gth cen- 
tury, has been the subject of numerous 
studies in normal and comparative ana- 
tomy and anthropology. The great interest 
derives from the fact that the occipitover- 
tebral joint, just as the lumbosacral joint, 
is in an embryologically unstable region. 
In the vertebrates, the border between the 
cranium and the vertebral column moves 
in the caudal direction and reaches its low- 
est position in the mammals. In man the 
instability of this border is observed in 
cases of assimilation of the atlas and is to 
be regarded as a progressive variant, while 
in cases of manifestation of the occipital 
vertebra it is to be regarded as a recessive 
trait. 

The concept of the manifestation of the 
occipital vertebra and its limits have not as 
vet been clearly defined. Schmidt and 
Fischer'®!7 remark that there is hardly a 
variant of the occipital bone or of the 
cranial part of the atlas which has not 
been attributed to it. We have included: 
(a) the third condyle; (b) the paracondy- 
loid process; (c) the basilar processes; (d) 
the accessory bone elements, separate or 
fused to the foramen magnum; and (e) the 


transverse fissures of 
bone. 

Krom the anatomic point of view, this 
classification is not complete; some vari- 
ants have been omitted either because they 
are not demonstrable roentgenologically 
(such as the division of the foramen of the 
hypoglossal nerve) or because they can be 
classified among the anatomic variants 
(such as the ponticulus posterius which, 
closing the sulcus of the vertebral artery 
of the atlas, forms the arched foramen). 

We have found only a few articles con- 
cerning this malformation in the roentgeno- 
logic literature. The first one, published by 
Hadley’ in 1948, has been followed by a 
few others, which deal mostly with isolated 
observations. Exceptions to this are the 
publication of McRae and Barnum" on 5 
paracondyloid processes observed among 
25 cases of assimilation of the atlas, the 
study of Schmidt,’ carried out partly in 
the living subject and partly on anatomic 
material, the report of Fischer? and the 
recent work by Schmidt and Fischer!’ on 
occipital dysplasia. 

The present paper concerns the manifes. 
tation of the occipital vertebra based on 
roentgen examinations of 4,000 consecutive 
patients. The collected cases of this mal- 
formation were Ig in number—a high in- 
cidence if we consider the limitations of the 
roentgen examination, however accurately 
it 1s performed. 


the basioccipital 


ROENTGEN TECHNIQUI 


The study of the atlanto-occipital region 
requires precise lateral roentgenograms, 
without rotation of the head. Any move- 
ment modifies the relationships and ob- 
scures visualization of the region. The 
study is completed by using other pro- 
jections and laminagraphy, which is in- 
dispensable and which, in selected cases, 
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includes the axial transverse plane. This 
latter method of examination has proved 
to be of considerable value for the study of 
the occipital foramen, since it shows its 
exact shape and actual dimensions free 
from the frequently observed distortions 
and superimpositions brought about by 
projection factors (Fig. 1, a and 4). 


ROENTGEN FEATURES 
THIRD CONDYLE 

Early in the last century, Meckel de- 
scribed the third condyle as a median bone 
formation of exocranial development which 
detaches itself from the anterior contour of 
the occipital foramen. The condyle is us- 
ually narrow at its base, becoming broader 
at the level of its inferior surface which 
bears an articular surtace for the apex of 
the odontoid of the axis or, more rarely, the 
anterior arch of the atlas. It varies in size: 
when it shows a pronounced development 
it can also be observed on plain lateral 
roentgenograms of the skull (Fig. 2a). 
Hadley’ mentions specimens 13 and 14 
mm. in length and, in the case published 
by Kamieth,’ the formation was even 
bigger. However, as a rule, it is rather small 
and must be searched for with the aid of 
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ic. 1. Axial transverse laminagrams. Sections 
through (a) foramen magnum and (3) the atlas. 


laminagraphy (Fig. 2a’; and 3, a-d). Con- 
tinuity of the condyle with the _ basioc- 
cipital bone is sometimes indicated by an 


;. 2. The third condyle seen on (a) a roentgenogram and (a’) a laminagram. 
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Fic. 3. (a-d) Different aspects of the third condyle. 


incisura transverse 
denser bone (Fig. 3, a and 4). The 6 cases 
we have collected make this the most fre- 
quent malformation in our series of mani- 
festations of the occipital vertebra. In 5 
cases the anomaly was present in its pure 
form; in the sixth it was associated with an 
anomaly of the axis (separate odontoid 
process). None of our patients had any 
complaints attributable to the condyle, but 
it is known that when it is large it may re- 
strict head movements. 
According to Kollmann, 
pretation we will further refer to below, the 
third condyle is the result of incomplete 
regression of the hypochordal arch of the 
occipital vertebra or pro-atlas. Brocher' 


and by a 


W hose inter- 


believes that it corresponds to the body of 


the occipital vertebra as does the odon- 
toid process to the body of the atlas. 
PARACONDYLOID PROCESS 


In the skull of the adult man, on each 
side of the occipital condyles, we usually 


streak of 


find ridges and rough spots in the bone 
tendons 
which 


inserted. 
embrvo- 


where muscles or are 
When \ 
logically derive from the interior articular 
apophysis of the occipital vertebra, are 


termed the 


these formations, 


larger than normal, they are 
“paracondyloid process” or ‘manifestation 
of the transverse process of the atlas.” 

In the works of MacRae and Barnum, 
Franceschetti ef a/.,° Epstein,! and Kvas- 
ni¢ka,'” the paracondyloid process 1s con- 
fused with the paramastoid process and 
indicated as such, as if the two terms were 
synonymous and the anomalies identical. 
Actually, the anatomic studies of Havek 
have shown that the paracondyloid process 
is a variation which is observed in man, 


projecting from the paracondyloid surface 
of the occipital bone and extending in the 
direction of the transverse process of the 
atlas, whereas the paramastoid process Is a 
variation observed in many animal species 
and its usual location is at the posterior 
border of the jugular foramen. The para- 
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ic. 4. A bilateral paracondyloid process. 


condyloid process has been compared to 
the sacralized transverse apophysis of the 
last lumbar vertebra and, as the latter, it 
may be uni- or bilateral and may show 
symmetric or asymmetric development 
(Fig. 4 and sa). That it orginates from the 
occipital bone (exo-occipital) is also proved 
by the presence of pneumatic cells. 
Tischendort®® from an anatomic point of 
view and Schmidt'® from a roentgenologic 
point of view have described a paracondy- 


loid suture situated between the base of 


the malformation and the occipital bone. 
In our material there have been § cases 
of the paracondyloid process——3  unt- 
lateral and 2 bilateral. In only 1 case was 
the malformation present in its pure form; 
in 3 cases it was associated with assimila- 
tion of the atlas and in the remaining case 
with complex anomalies of the occipito- 
vertebral joint. In 1 case there was an 
osseous bridge with the atlas, and the 
paracondyloid suture was never observed. 
When the paracondyloid process is not 
fused with the underlying vertebra, it has 
the shape of a cone, sometimes large, 
projecting from the occipital bone and 
with a wide base (Fig. 4). It is bordered by 
the cortical laver and, in the center, the 
Osseous structure is that of spongy bone; 
in I case pneumatic cells were present 


(Fig. 5a), a phenomenon that appears to 
be rather rare." 

our patients showed neurologic signs 
and symptoms that could be attributed to 
the associated malformations, however, 
and not to the paracondyloid process 


Fic. §. (a) Paracondyloid process on the left. (4) 
Epitransverse process of the atlas fused to the 
occipital bone. 
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Fic. 6. (a and 4) Basilar processes. 


which, in spite of its size and the fusion 
with the atlas in the fifth patient, caused 
no disturbances. In Kvasniéka’s!” case, on 
the other hand, the head was fixed in an 
attitude of flexion. 

The paracondyloid process must not be 


confused with the epitransverse process of 


the atlas, which is its mirror image (Fig. 
56). It is an osseous formation which pro- 
jects from the transverse process of the atlas 
with an arch medially concave and extends 
towards the occipital bone with which it 
is sometimes fused.'! The few cases in the 
roentgenologic literature have been re- 
ported by Brocher,':? Viehweger,” 
Schmidt,'® and Schmidt and Fischer." 
BASILAR PROCESSES 

Incomplete regression of the lateral parts 
of the hypochordal anlage may result in the 
presence of two small, often asymmetric, 
bone formations disposed along the median 


line on the inferior surface of the base of 


the skull at the anterior border of the oc- 
cipital foramen. Sometimes these forma- 
tions are in contact with each other, form- 
ing a small central canal and simulating a 


third condyle. Roentgen demonstration of 
the basilar processes is difficult and they 
cannot always be recognized with cer- 
tainty. We were able to diagnose the 2 
cases shown tn Figure 6, a and & because of 
their localization and similarity to the 
basilar processes seen in the photographs 
of the dried skull. 


ACCESSORY BONE ELEMENTS, SEPARATE OR FUSED 
rO THE FORAMEN MAGNUM 


According to Schumacher,'* we must 
regard as a manifestation of the occipital 
vertebra its ossified fragments which, when 
imbedded in the ligamentous tissue, appear 
on roentgenographic examination as 1so- 
lated foci between the atlas and the oc- 
cipital bone. We have collected 4 Cases of 
this type and others have been published 
by Fischer.’ In the latter’s view, the sep- 
arate bone elements are only partly at- 
tributable to the occipital vertebra, be- 
cause findings due to secondary ossifica- 
tion in the ligaments have been observed. 

These accessory formations have the 
appearance of sesamoid bone and are 
mostly encountered above the anterior 
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Fic. 7. and c) Different aspects of acces 


lements. 


sory bone « 


arch of the atlas (Fig. 7, a, 6 and c). This 
localization renders them easily distin- 


guishable from the ossiculum terminale of 


Bergmann, a normal anatomic formation 
which, though not always, is situated on 
the odontoid process, constituting its tip. 
In 1 case only, the ossification was localized 
over the odontoid of the axis, but its 
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semilunar shape clearly pointed to its hav- 
ing originated from a hypochordal arch 
(Fig. 8). Neither in this patient nor in the 
other 3 cases were there any physical dis- 
turbances ascribable to the malformation. 

The neural arch or a transverse process 
of the pro-atlas may become fused, wholly 
or in part, with the lower rim of the oc- 
cipital foramen, which is pinched in and 
detormed by osseous formations (labia 
foraminis magni). The case shown in 
Figure g is an example. The patient, a 
fifty-one year old male, had noted five 
vears previously the appearance of a spastic 
paraparesis of the lower extremities which 
progressed slowly and which, after four 
years, involved the upper extremities as 
well. When the patient was admitted to 
the hospital he presented a spastic tetra- 
paresis, more marked in the lower ex- 
tremities, with mild hypotrophy of the 
scapulohumeral musculature and slight bi- 
lateral superficial hypoesthesia from C3 to 
C6. Roentgen examination revealed a 
fairly complicated malformation. In addi- 


‘ig. 8. Accessory bone on the anterior part 
of the foramen magnum. 
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hic. 9g. An axial transverse laminagram showing distortion of the foramen magnum by an anterolateral 


bony mass on the left and by posterior luxation of the odontoid process. 


tion to the asymmetric basilar impression 
with platy basia and posterior dislocation 


ot the odontoid process of the axis, two 


simultaneous varieties of manifestation of 


lic. 10. (a) Laminagram with paramedian section 
showing lateral segmentation of the basiocciput. 
This fissure is of the same type as 1 in Figure 11. 
(a’) A retouched reproduction from a. 


the occipital vertebra were present, viz., a 
paracondyloid process and a bony mass 
distorting the occipital foramen (Fig, 9). 
In view of the complex character of the 
malformation encountered, it was im- 
pe »ssible to determine the part each ot these 
played in provoking the clinical symp- 
tomatology exhibited by the patient. In 
bilateral cases, e.g., the case reported by 
Hadley,’ the occipital foramen showed a 
deformation in the shape of a_ bicycle 
saddle. 


PRANSVERSE FISSURES OF THE BASILAR PROCESS 
OF THE OCCIPITAL BONE 

These constitute another aspect of mani. 
festation of the occipital vertebra. Very 
rarely, the fissure may be complete, in 
which case it borders an arch which 
Chiarugi has called the “pre basioccipital 
arch.”’ More often, it is partial, uni- or 
bilateral." Neither variety has clinical 
significance. As far as we could determine, 
roentgenologic documentation is available 
only for a case described by Schmidt and 
Hischer'®!? and one by List!? which showed 
a unilateral fissure of the basiocciput and 
assimilation of the atlas. Our case (Fig. 
10, a and a’; and 12¢) is identical with the 
latter even as regards the associated mal- 
formation. Laminagraphy of the bastoc- 
ciput performed in a lateral plane revealed 
a distinct interruption. 

Figure 11 illustrates, by line drawings 
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superimposed on a laminagram, the vari- 
ous types of fissures observed in photo- 
graphs of anatomic specimens. 


DISCUSSION 


In contrast to previous assumptions, 
and with a frequency surpassing that men- 
tioned in the literature, it has been our ex- 
perience that roentgenologic investigations 
may reveal the bone anomalies of the 
manifestation of the occipital vertebra. 

These are anomalies of considerable in- 
terest anatomically and, from the phylo- 
genic point of view, they have the signif- 
icance of a regressive trait. There is an 
apparent contradiction, explained by em- 
brvology, in that they have morphologic 
characteristics of a vertebral type identical 
to those of the atlas, although they belong 
to the skull (spondylocranium), as_ is 
clearly evidenced by their fusion and as- 
similation with the occipital bone. 

These malformations are rare. Sauser! 
has observed only § cases among 1,119 
skulls in an ossuary 44 per cent); we 
have found Ig SUC h cases 1n 45 ) patients 


(0.47 per Cente). The relative frequency otf 


our observations is, theretore, the same as 
that of Sauser,'’ which can be explained by 


Fic. 11. Types of fissures schematically indicated 
by superimposed lines: (1) lateral segmentation, 
] } 
\2) complete segmentation of the basiocciput due 


to lack of assimilation of the most hypoglossal 


sclerotome, }) pre basioceipital arch. 
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lic. 12. Laminagrams demonstrating (a) dysplasia 
of the basiocciput, (4) manifestation of the oc- 
cipital vertebra with deformity of the anterior and 
posterior parts of the foramen magnum, and (c) 
atlanto-occipital fusion with the second and third 


cervical block vertebrae. (Same case as in Figure 
10, a and a’.) 


the fact that the limitations of a roentgen 
examination are offset by the demonstra- 
tion of the isolated ossifications, which be- 
come lost in the dried skull. 

Most of the time manifestations of the 
occipital vertebra have no clinical signif- 
icance. There are rare exceptions: the third 
condyle, when well-developed, may limit 
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the mobility of the head; the paracondyloid 
process, fusing with the transverse process 
of the atlas, may force the head into a con- 
tinuous attitude of flexion (caput obsti- 
pum) and, most importantly, the abnor- 
mal osseous formations which originate 
from the arches or from the transverse 
apophyses of the pro-atlas, when fused 
with the base, will narrow the occipital 
foramen and may _ provoke neurologic 
symptomatology of a compressive type. 
The roentgen demonstration of 
particular cases is exceptional, but it is to 
be expected that more cases will be diag- 


these 


nosed in the future, mainly as the result of 


the application of axial transverse lamina- 
graphy. At the present time, so far as we 
have been able to ascertain, the only cases 
that have been diagnosed in the living pa- 
tient have been the one reported by Had- 
ley? (in which operation was carried out), 
the case of Brocher and Klein® (twelve year 
old boy who presented an incomplete form 


of mandibulofacial dysostosis [syndrome of 


Treacher-Collins]), and the case reported 
in the present communication. 

The manifestation of the occipital ver- 
tebra may be present in its pure form or in 
association with other local malformations. 
In our group of cases, the pure form was 
encountered more often (11 cases) than the 
associated form (8 cases). In this connec- 
tion we wish to call attention to the high 
frequency of the paracondyloid process in 
cases of assimilation of the atlas. The 5 
cases out of 25 reported by McRae and 
Barnum" show the same proportional fre- 
quency as the 3 out of 14 Cases in our mate- 
rial: the causes of this curious association 
are not clear. 

One patient, in addition to 
tions of another nature, presented a para- 
condyloid process and a bony mass dis- 
torting the occipital foramen, v7z., two 
variations of manifestation of the occipital 


maltorma 


vertebra. 

The study of this 
furthermore, demonstrated the possibility 
of reconstructing roentgenologically even 
to details, the complex evolutive develop- 


malformation has, 
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ments of the occipitovertebral region and 
of compiling a sequentially progressive list 
of malformations: severe dysplasia of the 
basiocciput, manifestation of the occipital 
vertebra, and assimilation of the atlas 
(Fig. 12, a, 6 and c). The links between 
these stages are intermediate forms. 


CONCLUSIONS 

The occipital vertebra is a rare mal. 
formation which, although known to anat. 
omists, is not very familiar to radiologists, 

Though the anomaly is normally asymp. 
tomatic, it may, alone or in combination 
with other local malformations, provide 
neurologic signs and symptoms. 

Roentgen examination of the craniover- 
tebral junction in a consecutive series of 
4,000 patients has revealed manifestation 
of the occipital vertebra in 19 cases (0.47 
per cent). 

The most common of these malforma. 
tions is the third condyle, followed in de- 
scending order of frequency by the para- 
condyloid process, isolated ossification be- 
tween the atlas and the occipital bone, 
basilar processes, fissures of the basi cciput, 
and a bony mass fused with the occipital 
foramen. The last mentioned variant ap- 
pears to be the most dangerous form be. 
cause it may lead to direct compression of 
the spinal cord. 

Neurological Institute 
Department of Radiology 
11 Via Celoria 

Milano, Italy 
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ANATOMICO-ROENTGENOGRAPHIC STUDIES OF 
THE POSTERIOR SPINAL ARTICULATIONS 


By LEE A. HADLEY, M.D. 


SYRACUSE, NEW YORK 


ELLER,?* from his studies of the 

apophyseal articulations, has reported 
that local back pain arises trom the poste- 
rior spinal joints. The present study was 
undertaken for the purpose of coordinating 
the roentgenographic appearance with the 
anatomic condition of 


these structures. 


ANATOMY AND FUNCTION 


The lower element of the joint, tits the 
superior articular process, 1s concave or 
partially cylindrical in the lumbar region, 
while the inferior 
biconcave (Fig. 2). Since the surfaces are 
not completely in contact, meniscus-like 


articular process 1s 


of a normal fourth 


articulation in 


ic. 1. Sagittal section (X 2) 

posterior lumbar a thirty-seven 
year old male. The capsule above, formed trom 
the ligamentum flavum, separates the joint from 
the normal sized intervertebral foramen on the 
right. Note that the diameter of the nerve (N), 
which in the lumbar region occupies the upper por- 
tion of the foramen, is no more than one-fifth 
the size of the opening which normally transmits 
it. The both 
shows a normal thickness. Tabs of synovial tissue 
arrows). Note the 


dark articular cartilage on sides 


are visualized above and below 
customary weakness of the capsule at the bottom. 
(The insert is a roentgenogram of this Joint.) 


tabs of synovial tissue project inward from 
the joint margins. These lie partially be. 
tween the articular surfaces. Some of them 
are thick and fleshy; others are thin, 
fibrous and ragged. They are made up of 
fibrous tissue, fibrocartilage, tat cells and 
many blood vessels (Fig. 2, § and 6). 
Medially and anteriorly, the joint cap- 
sule is formed by a lateral continuation of 
the tough ligamentum flavum. Posteriorly, 
the capsule is much thinner and is loosely 
attached, not to the margins of the joints, 
but reflected around to the outer surfaces 
of the articular processes. The articular 
cartilage likewise may extend well beyond 
the limits of bony contact. The joint space 


lic. 


terior articulation in an eighty-one vear old male. 


2. Transverse section (3) of the fourth pos- 
The articular surface of the lower element from 
the fifth vertebra inferiorly and anteriorly 1s con- 
cave and covered with hyaline cartilage (5). This 
opposes the convex cartilaginous surface of the 
upper element (4). The ligamentum flavum (tf 
constitutes the capsule on the medial aspect ot 
the joint. The arrows indicate the reflection of the 
capsule from the bone on each side. Note the 
laxity of the capsule and the synovial tissue lying 
within it. (The insert is a roentgenogram of the 
specimen before section.) 
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Fic. 3. Transverse section (X 3) of the fifth posterior 
articulation from a seventy-three year old male. 
At the top is the triangular section from the tip of 
the fifth inferior articular process; the articular 
process from the sacrum is visualized below (S). 
A cushion of cartilage is reflected around the right 
articular margin sustaining the sidewise thrust of 
the joint by its pressure against the ligamentum 


m 

flavum at F, which here constitutes the antero 
r medial portion of the capsule. On the left, the side 
m thrust 1s opposed by the inside of the capsule 
* where the cartilage is reflected completely around 
of to the ie surtace of the articular process 
1d (arrow). It will be seen that in the lower lumbar 

region the posterior joint offers considerable 

laxity of movement in all directions and that the 
é cartilage articulates with ligamentous structures. 
ot 

a 
ly 
| | | 
as may thus be actually extended well around — cushions of cartilage along the sides of the 
ar to the posterior surface of the articular proc- articular processes serve as bearing pointe 
id ess. Laxity of the capsule posteriorly and against the inside of the capsule of the 
ce inferiorly allows considerable range of joint. This enables it to resist the sideways 


directions. The 


ditterent 


movement 1n thrust of the upper element of the articula- 
tion (Fig. 3 and 4). 

<: rom a study of cadaver material as well 
I as routine roentgenograms, it is obvious 
that these joints permit various types of 
gliding movement. Upon anterior flexion 
the upper element glides upward and for- 
ward upon the lower element, the articular 
surfaces separate at the lower margins of 
the joint and the foramen opening becomes 
larger. Only a portion of the articular sur- 
faces may remain in contact. Upon back- 
ward bending the joint surfaces telescope 
into each other and the foramina become 
smaller. Upon rotation, the articular sur- 


0S- < 

ale. 

om lic. 4. Dissected fifth lumbar capsule from a 
on- seventy-three year old male showing how the 
his structure is attached well beyond the articular 
the margin. The synovial tab which projects between 
(fk the joint surfaces like a meniscus also can be seen. 
- of The overhang of the joint margin is much greater 
the at the lumbosacral level than it 1s above. On the 
the opposite side, this subject presented a double fat 
ying pad with smooth surfaces which acted as a 
the cushion between the tip of the fifth right inferior 


articular process and the neural arch of the sacrum 


Lee A. 


Hadley 


1961 


ic. 5. The third right posterior articulation from q 
sixty-nine year old male laid open to show the 
articular surfaces and the synovial menisci. The 
capsule was detached from the posterior surface 
of the upper element at X and was retracted 
downward. It bears a long, thin, ragged, fibrous 
synovial tab or meniscus (black arrows). A thick 
fleshy meniscus of fatty tissue is seen attached to 
the upper portion of the capsule but displaced 
slightly downward (white arrow). The thick 
meniscus was present above because the upper 
margins of the joint were well separated. The 
darker, concave, lower element of the joint be. 
neath the fat pad was roughened by early de. 
generative change. Note also some roughening of 
the posterior edge of the upper element just to the 
right of X. 


faces press together on one side and tend 
to pull apart on the other. With lateral 
flexion, balanced gliding movements occur 
with the upper joint margins separating on 
the convex side of the curve and imbrica- 
tion or telescoping occurring on the con- 
cave side. 

Sections of the joint capsule studied by 
special staining methods visualized a rich 
supply of sensory nerves (Fig. 7). May we 
not assume the possibility of a pinching of 
the soft tissue structures of the joint asa 
cause of the “sudden catch” type of low 
back pain? Clinically, this is characterized 
by the patient’s inability to completely 
straighten up after bending forward. 


DEGENERATION 


Normally, the articular surfaces are 
covered by smooth glistening hyaline 


Fic. 6. Photomicrograph (4) showing a large 
synovial tab (arrow) projecting upward between 
the articular surfaces. This originates from the 
inferior, loose portion of the capsule. The struc- 
ture in this instance is largely composed of fatty 
tissue. The articular cartilage on the right side 1s 
partially worn down but the hyaline cartilage 1s ot 
normal thickness on the left. This synovial tab 
might conceivably become pinched between the 
bony structures. 
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cartilage. Early degenerative changes first 
appear as a velvety texture overlying the 
articular surface (Fig. 5). Later, the carti- 
lage becomes fibrillated and fragmented and 


finally disappears entirely in some parts of 


the joint. Roentgenograms of these joints 
resemble those of some patients complain- 
ing of local back pain (Fig. 8). 


IMBRICATION, IMPINGEMENT, BUMPER 
FORMATION, EBURNATION 
AND EROSION 


Lordosis, tipping of the sacrum, or thin- 
ning of the intervertebral disk results in a 
telescoping or imbrication of the posterior 
articulations (Fig. 9, 4 and &). The articu- 
lar surfaces are no longer exactly opposite 
each other. A pulling stress is placed upon 
the capsule. The anterior inferior element 
of the joint, by moving upward and for- 
ward, may encroach upon the foramen, 
even to the extent of pressing upon and 
distorting the shape of the nerve root. 

If imbrication is excessive, a painful 
bony impingement may occur between the 


lic. 7. Section x 30) from the posterior joint 


capsule showing at least three sensory nerves 
(arrows). In the center is a large mixed nerve hav 

ing both ayelinated and unmyelinated fibers. 
Some of the latter are seen branching off from its 
upper surface. Smaller nerves appear on the 
right and left. The former is seen in cross section, 
while the dark oval shadow on the left is an ob 
liquely sectioned sensory nerve. (This section was 
stained by a modified Bodian and Ungewitter 
silver nerve stain. ) 
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ic. 8. Longitudinal section (<5) of a degenerated 
fifth posterior joint from a seventy-five year old 
male. This shows the synovial element (S) project- 
ing into the upper margin of the joint space. The 
cartilage is completely absent from the upper ele- 
ment of the joint and there is advanced cartilage 
degeneration with thinning and fibrillation below 
(white arrow). (The insert is a roentgenogram of the 
specimen before section showing the narrowed 
joint space.) Sclerosis of the bone adjacent to this 
degenerated joint is well seen both on the section 
and the roentgenogram (black arrows). 


tips of the articular processes and the ad- 


jacent portions of the neural arch (Fig. 10). 


\ fibrocartilage pad or bumper develops on 
the tip of the impinging articular process at 
the point of recurrent pressure (Fig. 11, 4 
and B) and a sclerosis or eburnation of the 
underlying bony structure results (Fig. 12, 
4, B and C). This tends to counter the 
localized pressure stress. With continued 
pressure at one point, however, the condi- 
tion progresses to actual erosion of the 
underlying bony tissue. 


COMMEN'I 


Harris and Macnab! have discussed the 
relationship of symptoms posterior 
joint changes. Assuming, as Keller®* has 
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ic. 10. Section of the fourth right posterior articula- 
tion of a seventy-three vear old female. The insert 


Fic. 9. (4) Section at the lumbosacral level from an 


eighty-six vear old male showing imbrication of the 
‘ is a roentgenogram showing impingement of the 
posterior articulation. he articular cartilages (6) 
as tip of the fourth inferior articular process (4 

do not register exactly Opposite each other. The 


“ul ) against the isthmus of the fifth neural arch. This has 
articular process of the sacrum las telescope ; . 
I M4 eel produced erosion with the formation of a com- 
upward, impinging against the eburnated th ! 
i le é id R pensatory eburnation of bony tissue at the point of 
yedicle at 5 and distorting the nerve root (3). (B erga 
ere tr pressure (X). The tips of the articular processes 
Roentgenogram showing the wedge-shaped lumbo 
hae subjected to intermittent pressure usually develop 
sacral disk. There is some tipping of the sacrum on fibrocartilage bumpers at points where the normal 
The fifth vertebra is displaced 
a transverse axis. ertebr: displaced 
: «hon hyaline articular cartilage does not occur. Such 
backward upon the sacrum. The disk (1 in 4) 1s ated the 
hi ter und t umpers are noted In Section as aicawvlec 
thinne yOsterior| and 1tS annulus rosus 
4) | ; ee ge the arrows. Richly vascular synovial tabs are seen 
1) 1as yvecome lisplaced an en 
above and below at S. There is advanced cartilage 
croaches upon the lower part of the intervetebra . - 
degeneration with fibrillation and complete loss of 
foramen. . 
cartilage in the upper portion of the joint, 


Fic. 12. (4, B and C) Scoliosis in an eighty-four year old female incidental to wedging of the |um bosacral 
disk and the fifth vertebral body (5). There is telescoping, impingement, eburnation and erosion of the 
fifth posterior articulation on the right side (R, arrow). Compare with the normal condition of its fellow 
on the left (L). 
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( Fic. 11. (4) Longitudinal section (14) of the fifth lumbar articulation of a seventy-nine year old female. 
Imbrication and bony spur formation has progressed until extensive impingement has occurred beneath 
the fifth pedicle with eburnation of the latter. A fibrocartilage bumper at the point of contact has de- 
veloped on the tip of the sacral articular process (arrow). There is nearly complete loss of articular cartilage 
below this point. The intervertebral foramen on the left is not involved. Two elements of the motor nerve 

. root are seen slightly above and to the left of the much larger, darker sensory nerve root. (The insert is 

v! a roentgenogram showing sclerotic change in the bony structure of the joint.) (B) Photomicrograph 
“4 (X18) of the tip of the sacral articular process showing the fibrocartilage bumper (B), a completely 
anomalous structure which has developed at the point of pressure. This is not the hyaline type of cartilage 
; which normally covers the articular surfaces, as seen in Figure 6. The opposing sclerotic bone of the 
Ji pedicle (X) is also protected by a slightly thinner coat of fibrocartilage. These cartilage bumpers are 
la. separated from the underlying bone by a narrow zone of darkly staining active cells (arrows). Evidence 
ort of new bone growth is seen in the spur formation beneath the bumper and just to the left of the lower- 
‘he most arrow. Tabs of highly vascularized synovial tissue (S) are noted between the joint and the interverte- 
(4 bral foram n. This section was taken somewhat lateral to the ligamentum flavum, so the capsule between 
we the joint and the intervertebral foramen is thin and delicate as compared with that noted in Figure 1. 
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stated, that local back pain arises in the 


posterior joint structures, a coordination of 


the roentgenograms with the anatomic 

studies should contribute something toward 

an understanding of this problem. 
SUMMARY 


The posterior spinal articulations are 


gliding joints with a considerable range of 


movement. There are menisci of synovial 
tissue projecting inward between the bony 
articular surfaces. The joint capsule is rich 
in sensory nerve fibers. The possibility that 
pinching of the soft tissues causes the 
“sudden catch” type of low back pain 1s 
proposed. Various kinds of joint destruc- 
tion, with imbrication, impingement, bum- 
per formation, eburnation and even ero- 
sion, probably play a part in the production 
of local back pain. The 45 
projection is recommended to best visualize 


stereosc¢ 
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the joints in roentgenography of the lumbar 
region. 


925 State Tower Building 
Syracuse, New York 


Assistance was given in these studies by the 
Departments of Anatomy and Photography, 
New York State School of Medicine, Syracuse, 
New York. 
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A VERTICAL FRACTURE OF THE FIFTH CERVICAL 
VERTEBRA WITHOUT NEUROLOGIC SYMPTOMS 


By CARL M. MANSFIELD, CAPTAIN, USAF, MC 


OMAHA, NEBRASKA 


ERTICAL fractures of the cervical mobile accident; he had suffered momentary 
vertebrae are almost without exception unconsciousness when his small foreign car had 
accompanied by quadriplegia or paraplegia. been struck from the rear by a truck. 

This article reports a case of a vertical Physical examination on admission was com- 
pletely negative, except for a hematoma in the 
occipital region. 

Roentgen examination showed evidence of a 
vertical fracture of C5 with a slight compression 
of the anterior-superior portion. No other ab- 

A twenty-seven year old male was admitted normality of the cervical spine was noted 
for observation following a history of an auto- (Fig. 1, 4 and B). 


fracture of C5 with no neurologic symp- 
toms. 


REPORT OF A CASE 


| 


Fic. 1. (4) Roentgenogram showing vertical fracture of Cs. Note the downward displacement of the left 
half of the vertebral body. The radiolucent line is seen within the air column. (B) Note that there is some 
compression of the anterior height of Cs. 
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Fic. 2. (4 and B) Roentgenograms taken one month after igure 1. 


Fic. 4. Roentgenograms taken almost three months after Figure 1. (4) There is further decrease in the 
anterior height of Cs. (8) A slight amount of bony bridging 1s present. 


Fic. 3. (4 and B) Roentgenograms taken approximately two months after igure 1. 
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The patient was placed in cervical halter 
traction, which was followed later by use of a 
cervical brace. Periodic roentgenograms were 
taken (Fig. 2, 47 and B; and 3, 4 and B). 

When he was last seen eighty-five days after 
admission, he still had no neurologic symptoms. 
The roentgenograms made at that time showed 
further decrease in the anterior height of C5 
(Fig. 44). Some bony bridging of the fracture 
fragments was also present (Fig. 48). 


COMMENT 

The patient does not remember receiving 
a blow to the occipital region. However, 
there had been a large amount of luggage 
stacked in the back of his small car and one 
of these pieces may have become a missile. 
The patient’s neck probably went through 
the same motions as are carried out in a 
“whiplash” injury. It would be of interest 
to know what part the blow to the occipital 
region contributed to the end result. 

The possibilities of the radiolucent line in 
the vertebra being air in the trachea, a 
failure of union of the vertebral body or a 
spina bifida occulta were considered. The 
first was ruled out because of the roentgen 
appearance and the downward displace 
ment of the left half of the vertebral body. 


The last two were eliminated on the basis of 


a routine army induction chest roentgeno 
gram which had been taken approximatels 


Carl M. Mansfield 


ST, 
two years prior to the accident and on 
which Cs could be fairly well visualized and 
appeared to be normal. 
REVIEW 
A review of American and English litera. 
ture for the past twenty years failed to 
produce a documented case of a vertical 
fracture and without neurologic symptoms 
although mention of such a case was made 
by Ellis.’ The possible mechanisms of 
vertical fractures have been discussed 
thoroughly by Richman and Friedman 


SUMMARY 
A case of a vertical fracture of a cervical 
vertebra with no neurologic symptoms has 
been presented. 
Department of Radiology 


Offutt AFB Hospital 
Ne braska 


Omaha 12, 
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LAMINAGRAPHY OF THE TEMPORAL BONE* 


By S. BRUNNER, OJVIND PETERSEN, and P. STOKSTED 


GENTOFTE, 


OENTGEN examination is a valuable 
aid in diagnosing diseases of the ear 
associated with changes in the osseous 
structure. The roentgenograms must be 
taken with the patient in pe sitions designed 
to reveal abnormalities in the area most 
frequently involved in chronic ear disease, 
oiz., the attic-aditus-antrum area. In pro- 
iections such as Schiller’s, Stenvers’, Run- 
strom’s, Chaussé’s, etc. It Is possible to 
demonstrate major or minor parts of the 
inner aspect ot the temporal bone. Better 
results are sometimes obtained by supple 
menting the examination with stereoscopic 
views. 
With plain 


temporal bone, it 1s impossible to eliminate 


roentgenography ot the 


visualization of the surrounding structures 
which will blur the delicate details in the 
anatomy of the inner ear. The only way 
of visualizing the inner aspect of the tem- 
poral bone without also reproducing the 
interfering structures on the film is’ by 
laminagraphy. 

Numerous laminagraphic studies of the 
temporal bone have been reported since 
Zeidses des Plantes!’ and Bartelink' em 
ploved a curvilinear laminagraph in a few 
cases. Most investigators, however, have 
used linear 


theoretically 


although, 
laminagraphy with poly 


laminagraphy, 


evelic movement gives the most exact 
laminagraphic plane with blurring of the 
surroundings, in contradistinction to rec 
blurs 
perpendicular to the tube movements. 


tiinear laminagraphy, which only 


EQUIPMENT 


In 1950, Sans and Porcher’ designed a 
laminagraph called the Polytome, which 
makes it possible to use four types ot 
obscuring movements. The trajectories are 
linear, circular, 


elliptic, and “‘hypocy- 


Aided by a grant from the King Christian X Foundation. 


ent of Radiology and Department of Otology, Copenha 


DENMARK 


cloidale.”” Table 1 shows the various speci- 
fications of the Polytome. 

The roentgen-ray table may be tilted 
into any position between horizontal and 
vertical. The distance between the focus 
and the plane of cut is constant, 110 cm. 
The distance from the film to the plane of 
the cut is, however, variable, since two cas- 
sette holders may be used, one placed at the 
minimum distance from the plane of cut 
(magnification 1.3) and the other at the 
maximum (magnification 1.6). The tube is 
furnished with a fine focus (0.3 X0.3 mm.) 
and a 1X1 mm. focus. The cassette holder 
at the minimum distance from the plane 
of cut Is provided with a so-called “rotat- 
ing grid.”’ The cassette holder with the 
magnification of 1.6 can be inclined. 

Owing to these advantages, we chose the 
Polytome for laminagraphy of the tem- 
poral bone, selecting the polycyclic trajec- 
tory, named “hypocycloidale” by the manu- 
facturers. 


FECHNIQUE AND FINDINGS 


Various projections have been used for 
laminagraphy of the temporal bone. James‘ 
has described an anteroposterior and an 
oblique lateral view; Muindnich and Frey® 
reported no less than 5 different projec- 


tions, v/z., an anteroposterior, a lateral, 


a longitudinal and an axial view of the 
pyramid, and an axial view of the head. 
According to our experience with about 
250 laminagraphies of the ear, the antero- 
posterior and lateral projections of the 
temporal bone are the most useful. In our 
opinion, these two views give, in most 
cases, sufficient detail of the temporal bone. 
\nother reason for restricting laminag- 
raphy to one or two projections 1S to 
reduce the roentgen-ray dose, as each pro- 


jection requires six to ten cuts. 
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With the patient supine and the median 
plane of the head vertical to the table, a 
line from the lateral angle of the eve to the 
rtical to the 
roentgen-ray table (Hig. 1). The to be 


tragus also should be ve 


visualized extends approximately trom the 
root of the tragus I$ mm. to the posterior 
aspect. 

Anteroposterior laminagra 
normal temporal bone (Fig. 2-6) wi 


Central| beam 
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THE POLYTOME* 


Hypo 
Circular 
cvcloidal ‘ 
Pra CD Tea CD SC 
jectors 
fectory 
176 cm. I 2.3 mm, 
217 em. 1.5 mm, 
1.6mm, 
451 cm. mm, 
1.O mm, 
h ofeacha tocus, and the 
ich i y to the linear 
ot it It var with t ar of it. The 


exposure 


veal in the most ventral cut, taken on a 
level with the tragus, the external auditory 
meatus (1) as the most characteristic struc- 
ture. This may be used as an anatomic point 
of reference for the initial, cursory study of 
the laminagram. It is delimited inferiorly 
by a solid bonv shadow representing the 
tvmpanic part of the temporal bone, and 
superiorly by the upper posterior area of 
the osseous part ot the auditory meatus, 
the so-called “spur” (2) with the tympanic 
groove. The spur ends anteriorly in the 
attic as a prominent, broad-based wedge. 
In Cases ot lesions In the attic, the spur 
an irregular, 
this detail of the 


alwavs be inspected 


assumes a rounded shape or 
eroded surtace. Thus, 
laminagram should 
very closely. 

The medial part of the external auditory 
(1) is delimited by the tympanic 
itself as 
continue: 
in the handle of the malleus. 
The head of the malleus 
middle of the 
shadow. The tympanic cavity 


meatus 
membrane, normally manifesting 
a faintly streaked contour. It 
superior 
m) rises in the 
club-shaped 


}) presents 


attic as a 


on the most ventral laminagraphic cuts as 
a sharply outlined profile, affording good 
visualization of the hypotympanic recess 
with the spiral-shaped 
\t the site of 
the upper part of the promontory, just 


and promontory, 


cochlea (4) shown medially. 


a nortion ot the facial 


above the cochlea, | 
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Fic. 2. Anteroposterior laminagram and diagram of 


»), showing the malleus (m , cochlea (4 


, spur (2 4 


vngo-tvmpani¢ tube jugular fossa 


permission from the Archi of Otolarvn 


canal (10) Is visible, V1Z.. its course trom 
the opening tor the facial nerve at the bot 
tom of the internal auditory meatus (6) to 
the promontory. 

The tympanic cavity the 


attic sharply outlined laterally against the 


continues 1n 


spur and showing on Its medial aspect the 
prominence of the canal tor the tacial nerve 
1 the lateral canal (8). 


and semicircular 
Superior] the root 1s made up ol the tev 


Fic. 2. 


Ante roposterior 
than Figure 2 


duced with permission rr 
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al 


}] 


and part of the canal 


1 addition to the structures shown tn 


cut through the 


xternal (1) and 


te 


wy 


anterior part of the tympanic cavity 
internal (6) auditory meatuses, phar- 


for the facial nerve (1 Reproduced with 


men tympani, and, since this is only faintly 
visible or entirely absent on the lamina- 
crams, this lack of visualization need not 
be a sign of a pathologic condition. 

Medial to the the internal 
auditory meatus (6) which appears broad 


COC hle l 1S 


and distinct on the most anterior cuts. In 
the lateral part of the internal auditory 
meatus, a small bony crest, the transverse 
crest, is sometimes visible. Below the in- 


ut made more posteriorly in the tympanic cavity (3 


e incus 


may be seen. (Repro 
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im. ge - (7 
m. 
the 
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. 
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11 


[2 


lic. 4. Anteroposterior laminagram and diagram of a cut through the vertical part of the canal for the 


facial nerve (11), also showing the styloid process (12). (Reproduced with permission from the Archives 


of Otolary nzolo 


ternal auditory meatus, the pharyngo- 
tympanic tube (5) extends trom the floor of 
the tympanic cavity. 

On the inferior surface of the pyramid, 
a single structure may be seen just be- 
neath and medial to the hypotympanic re- 
viz., the | accom 
modating the bulb of the jugular vein. 


cess, jugular fossa (7) 

On sections a tew millimeters posterior 
to the tragus, all these structures are gen 
erally visible, but the tympanic membrane 


and malleus (m) have disappeared. Instead, 
the sections visualize the incus (1) shaped 
as a short club. Unlike the malleus, the 
incus Is in an extreme lateral position in 
the attic, its lateral contour extending 
parallel to the spur. The situation of the 
two ossicles is extremely important, partly 
for identification purposes and partly for 
diagnosing dislocations and congenital de- 
formities. Somewhat more posteriorly, the 
vertical course of the facial canal (11) may 


Fic. ¢. Anteroposterior laminagram and diagram of a section in the posterior part of the tympanic cavit) 


showing the stapes (s), vestibule, 
Archives of Otolaryngology.) 


and semicircular canals (8). (Reproduced with permission from the 
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Fic. 6. Anteroposterior laminagram and diagram of a cut through the mastoid antrum (9) and semicircular 
canals (8). (Reproduced with permission from the Archives of Otolaryngology.) 


be seen extending down from the bottom ot 
the tympanic cavity, with its outlet on the 
inferior surface of the pyramid in_ the 
stylomastoid foramen (12). 

Cuts just behind the cochlea show the 
vestibule and semicircular canals (8) most 
distinctly. The same cut shows the smallest 
“long bone” of the body, the stapes (s), in 
part or in full, with the tootplate in the oval 
window which is delimited inferiorly by 
the subiculum, which, in turn, forms the 
upper limit of the round window. As yet, 
we have not found changes indicating 
anky losis of the stapes. 

On these last mentioned cuts there 1S 
still visible a distinct outline of the attic, 
or rather the aditus of the antrum, whereas 
the external as well as internal auditory 
meatuses have decreased both in size and 
sharpness, because their posterior bony 
limit 1S being reached. 

Cuts on a level with the mastoid process 
(9) still show part of the vestibule and 
semicircular canals and, at times, a small 
portion of the internal auditory meatus, 
although now the external auditory meatus 
has completely disappeared from view, be- 
ing replaced by the pneumatic cells of the 
mastoid process and, superiorly, by the 
mastoid antrum. 


LATERAL PROJ EC rION 

In this projection, the patient is prone 
with the head turned so that the ear to be 
examined is up and with both external 
auditory meatuses in a line perpendicular 
to the table (Fig. 7). In order to make the 
patient more comfortable, the shoulder on 
the side to be examined is elevated, with 
the homolateral arm flexed and the con- 
tralateral arm extended. 

Cuts are obtained from the plane of the 
tympanic membrane, v7z., about 2 to 2.5 
cm. below the level of the mastoid process 
and 1 cm. medial, as a rule at a distance 
of 1 mm. The first cuts visualize the ossi- 


Central 


beam 


Table 


Fic. 7. Diagram showing the direction of the central 
beam in lateral laminagraphy. 
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ic. 8. Lateral laminagram and diagram of a cut through the external part of the tympanic cavity (3) 
showing the malleus (m) and incus (i) as well as part of the semicircular canal (8) and tactal canal (10), 


cles (Fig. 8 and g), the bodies of which are the semicircular canal (8) is visualized. Be- 
in the attic. The malleus (m) is the most tween the latter structure and the tym- 
anterior one, its handle projecting down panic cavity, the upper one-third of the 
into the tympanic cavity. The body of the facial canal (10) is often visible. Cuts 
incus (1) is immediately posterior to the made more medially will show the distal 
head of the malleus. The handle of the part of this canal (12). 

malleus and the long process of the incus 


are parallel. Sometimes, the last link of the 


chain, the stapes may be discerned against To demonstrate the diagnostic value of 


the oval window. Superiorly to this, part of | the roentgenographic techniques described 


Fic. 9. Lateral laminagram and diagram of a cut through the medial part of the tympanic cavity (3) visualiz- 


ing the vertical part of the facial canal with the styloid foramen (11). 
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above, 2 characteristic cases are reported 
in which laminagraphy was of primary 


diagnostic Importance. 


Case 1. This woman, aged seventy years, had 
heen suffering since childhood from chronic, bi- 
lateral otitis media with periodic suppuration 
from both sides when she had colds and sinu- 
sitis. Her hearing had been evenly deteriorat- 
ing, so that for some years she had been using a 
hearing aid on the left. For the past five years 
she had had episodes of gyratory and nautic 
vertigo as well as left-sided tinnitus. 

About five months prior to admission, she 
had experienc eda period of severe fatigue, dur 
ing which total left sided facial palsy dev eloped 
within the course of a few days. The condition 
was interpreted as the sequel to cerebral hemor 
rhage, and the patient was treated only by bed 
vest at home. She was admitted for cholelithi- 
sis but, because of the facial palsy a the follow 
ing investigations were performed. 

Neurologic Examination. Results showed left 
sided peripheral tacial palsy and no sense of 
taste on the anterior two thirds of the tongue, 
the left pupil larger than the right and inactive 
to light, and diffuse weakening of the limbs 
with generalized weakening of all reflexes. Rom- 
berg’s test showed a tendency to fall backward. 
Cerebrospinal fluid examination was normal. 
It was difficult to interpret the findings, but an 
arteriosclerotic lesion in the brain stem was be- 
lieved probably to be re sponsible. 

Ophthalmologic Examination. Vhis revealed 
sclerotic changes of the fundus and left sided 


hypesthesia of the cornea, presumably due to 


6 
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lagophthalmos. The previously diagnosed oph- 
thalmoplegia interna could not be re-demon- 
strated, so it must have been transient or drug 
induced. 

Otologic Examination. There were large, ap- 
parently central defects of both tympanic mem- 
branes but no discharge or sign of cholestea- 
toma. The nasolacrimal reflex was present and 
equal on both sides. An audiogram showed bi- 
lateral hearing loss of the conduction type, and 
nerve deafness consistent with her age. The 
stapedial reflex could not be tested because of 
the bilateral chronic otitis. 

Examination. Schiiller’s, 
Towne’s (slit exposure), and Stenvers’ projec- 


Roentgen Using 
tions, reduced pneumatization with sclerosis of 
the cells on both sides was revealed but there 
were no signs of cavitation. Laminagraphy dis- 
closed cavitation on the left side at the site of 
the anterior portion of the tympanic cavity and 
the attic, with destruction of the superolateral 
corner of the cochlea in the horizontal course 
of the facial canal as well as dilatation of the 
lateral portion of the internal auditory meatus 
(Fig. 10 and 11). 

Operative Findings. On the basis of the roent- 
gen findings, the patient was subjected to resec- 
tion of the mastoid process and tympanic cavity 
on the left with decompression of the left facial 
nerve. There was pronounced osteitis of the 
incus, both superficial and profound, and a 
cholesteatoma in the anterior part of the an 
trum extending down into the upper portion of 
the tympanic cavity. At the side of the spur, the 
facial canal was surrounded by osteitic bone 
with ample granulation tissue on the sheath. 


af 


lic. 10. Case 1. Anteroposterior laminagram and diagram showing destruction at the site of the second part 


of the facial canal; external auditory meatus 


spur 


, cochlea (4), internal auditory meatus (6). 


) 
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kic. 11. Case 1. 
that the destruction extends into the lateral part of the internal auditory meatus in the area of the facial 
internal auditory meatus (6), semicircular canal (8), facial 


nerve; external auditory meatus (1), spur (2), 
canal with the styloid foramen (11 


The nerve was hyperemic and showed violent 
swelling when exposed. [t was exposed upwards 
as far as the geniculate ganglion and downwards 
as far as the stylomastoid foramen, but no ab 


normalities were found in these sites. 


Comment. In recent years, develop 
ments in the field of otology i including the 
increased number of operations performed 
to improve hearing and the correlative in 
crease in interventions on the tacial canal, 
are making ever greater demands on diag 
nostic roentgenology. 

Routine studies of the temporal bone in 
the various projections (such as Schuller’s, 
Runstrém’s, and 
yJection 


Chaussé’s, Stenvers’, 
Towne’s—as well as 
based upon those of Stenvers and Schul- 
ler) illustrate the pneumatization and dis- 


close the presence of acute or chronic 1n- 


Law's 


Hammatory changes. In the diagnosis of 


cholesteatoma or of changes in the ossicles 
or the facial canal, ordinary roentgen in 
vestigation often fails. In 1936, MacMil 
lan* reported destructive changes of the 
temporal bone in only 45 per cent of 288 
confirmed cholesteatomas when studying 
the patients in Law’s projection, and in 6 
per cent when using Towne’s projection. 
Chiat and Kittredge* found destructive 


Aucust, 1961 


Anteroposterior laminagram and diagram, made more posteriorly than Figure 10, showing 


changes in ¢ per cent also in Tow ne’s pro- 


jection. In 1960, Briinner, Jensen and Jes. 


persen,- in verified cases of cholestea- 
toma, correctly diagnosed only 46 per cent 


using Schuller’s and the Runstrém 11 pro 


jections. By employing Chaussé’s 11 pro 
jection, the correct diagnoses could have 


increased TO: “7 per cent since this 
possibility ot 


been 
projection increases the 
visualizing the antrum and attic, distinct 
from the labyrinth, and also shows the 
lateral wall of the attic and external audi- 
tory meatus. 

By supplementing the usual procedures 
with laminagraphy, the possibility of dem- 
onstrating cholesteatoma could be in- 
creased to 80 per cent. This conclusion ts 
supported by a report of Tarp,* who dem- 
onstrated cholesteatoma by laminagraphy 
in 1g of 22 verified cases. Thus, lamina- 
graphic study is of great importance, as It 
attords an opportunity for further ad 
vances, especially in visualizing the antrum 
and or attic as well as the superior aspect 
of the external auditory wall and_ the 
lateral wall of the attic. In other words, 
laminagraphy permits a much more exact 
location of the destruction as well as the 


damage wrought by it. 
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There are three important, characteristic 
findings in the laminagraphic demonstra 
tion of changes caused by cholesteatoma: 
(1) enlargement of the attic and/or an 
trum and simultaneous destructive changes 
of the medial or lateral wall of the attic. 
It has been emphasized by Tarp® that en- 
largement of the antrum to more than 
JX 12 mm. should arouse suspicion of a 
cholesteatoma cavity. In our experience, 
the extent of this enlargement is often very 
dificult to assess. In order to facilitate the 
evaluation we introduced the practice, 
one vear ago, of examining both tem 
poral bones by laminagraphy in the antero 
posterior pré yection on the same film. This 
has supplied us with an extremely import 


ant diagnostic aid in evaluating the size ot 


(2) destruction 
of the upper medial portion of the external 
auditory meatus (the spur); in most cases 


the attic and or antrum; 


of cholesteatoma involving the attic, it 
undergoes destruction, while in the pres 
ence of changes in the more posterior part 
of the antral region the spur is often intact; 
all cases ot destroy ed spur ought to arouse 
ial suspicion ot cholesteatoma and/or. os- 
teitis; and (3) destructive change or frag- 


mentation ot the ossicles, due in most cases 


6 
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to compromised blood supply, especially to 
the incus. 
lLaminagraphy visualizes the 
facial nerve in its entire course through 
the temporal bone, thus being of valuable 
supplementary aid in the topical diagnosis 
of facial nerve lesions. In Case 1, there were 
destructive changes of the medial wall of 
the attic as well as around or above the 
second segment of the facial nerve. 

As already mentioned, the projections 
in current use (Stenvers’, Runstrém’s, and 
Towne’s) did not reveal changes other 
than reduced pneumatization and sclerosis 
ot the cellular systems on both sides, but 
with no signs of cavitation. Laminagraphy 
was required to demonstrate the presence 
of destructive cavitation, especially at the 


usually 


site corresponding to the course of the 
facial nerve. Surgery could be instituted 
atter the lesion had been fairly accurately 
located. 


Case u. This twenty-three year old man, for 
merly a sailor, had had a bilateral mastoidec- 
tomy at the age of two. Since then, his hearing 
had been impaired, but he had never had aural 
discharge, attacks of fever, pain, or recurrent 
OTitis. 


Clinical Examination. His general condition 


Nic. 12. Case u. Anteroposterior laminagram and diagram of a cut through the anterior part of the tympanic 


Cavitv: external auditorv meatus (1 , spur (2), incus 


Internal auditory meatus (6), jugular fossa 


i), malleus (m), cochlea (4), pharyngotvmpanic tube 


, facial canal (1 ), stvloid process (12). 
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12 


Fic. 13. Case nm. Lateral laminagram and diagram of a cut through the tympanic cavity, showing the dis 


location of the incus (i); malleus (m), semicircular canal (8), styloid process (12 


was good, although mentally he was severely 
disturbed by this handicap, and his speech was 
indistinct and monotonous. 

Otologic Examination. Vhe tympanic mem- 
branes were grey and lustreless, but intact; no 
discharge was present in the auditory meatuses. 
There was hearing of the whispered voice at 0.1 
m. and of the spoken voice at 0.§ m. in both 
ears. 

Roentgen Examination. The temporal bones, 
in the standard projections used in Case 1, 
showed the sequelae of mastoidectomy on both 
sides with no signs of destructive changes. An- 
teroposterior and lateral laminagraphy (Fig. 12 


and 13) showed on the left that the body ot 


the incus had slid down, so that the long process 
of the incus was horizontal. [t was impossible to 
locate the stapes definitely. On the right side, 
the head of the malleus was distinct, but the 
body of the incus and its long process were 
blurred and appeared to be dislocated. On both 
sides operative cavities left by simple mas 
toidectomy were seen. 

Operative Findings. Surgery was pertormed 


on the left ear, on October 17, 19§9. \fter ex 


posing the middle ear, the incus was seen to be 


displaced, with its long process pointing out 
ward and forward instead of downward and 
medially. This interrupted the connection be 
tween the incus and stapes, there being a dis 
tance of 2-3 mm. between the two joint sur- 
faces. It prov ed possible to reduce the incus and 
successfully restore the normal communica- 
tion between the joints. 


The postoperative course was uney entful de- 


spite the fact that, while incising the auditory 
meatus, an opening into the antrum could not 
be avoided, because the posterior wall of th 
external auditory meatus had been removed at 
the previous operation. The patient’s hearing 
was restored to practically normal, with the 
hearing of the whispered voice Increasing from 

lO m. to 4.5 m. 

Operation on the right ear was performed on 
November 13, 19599. \fter opening the middle 
ear, it was found that the situation was less 
favorable than it had been on the left, the 
body of the incus being turned posteriorly al 
most Gg This had completely interrupted the 
connection between the malleus and stapes, 
and the incus was firmly impacted between the 
facial canal and the lateral wall of the attic. Re- 
storing the ossicle chain was out of the ques. 
tion. Instead, the tympanic ring was freed from 
the tympanic groove in the posterior two-thirds 
of the circumference, so that the tympani 
membrane could be wrapped around the intact 
and freely mobile stapes. 


The hearing of the whispered voice improved 
from 0.1 m. to 2m. within three weeks. In other 
words, the hearing improvement In this ear tor 


Was of great practical importance. 


Comment. Todav it 1s of the utmost 
importance to be able to diagnose morbid 


processes in the temporal bone at a Stage 


so early that inoperable changes of the 
facial nerve and vestibular apparatus may 
be prevented. If plastic operations for 1m- 


proving the hearing are to give a favorable 
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result, the processes must not have had 
time to interrupt the blood supply to the 
ossicles or to cause major bone destruc- 
tion, since it is the object of tympano- 
plastic operations to reconstruct an intact 
chain of ossicles and restore to the patient 
a degree of hearing sufficient for practical 
purposes. 

The increase in recent vears in the fre- 
quency of cranial injuries due to traffic 
accidents resulting in fractures of the base 
of the skull has also increased the number 
of traumatic changes in the ossicles and 
their conduction links. As early as 1955, 
Welin’ stressed the great importance of 
laminagraphy of the ossicles in cases of in 
fection and especially in traumatic injuries. 
[tis bevond doubt that, in numerous cases 
of cranial injury, more attention has been 
devoted to the immediate vital problems 
of a more general nature at the cost ot the 
otologic changes which have led to hearing 
impairment. 

Hearing impairment following opera- 
tions performed a number of years ago for 
otitis was probably due in many cases to 
the less advanced operative and anesthetic 
techniques of those times. This 1s illus 
trated by our Case u. In childhood the 
patient had undergone simple bilateral 
mastoidectomy after which his hearing had 
been greatly impaired. Laminagraphic in 
vestigation revealed displacement of the 
ossicles, with dislocation in the Inco 
stapedial joint. Bilateral, exploratory tym 
panectomy revealed, in accordance with 
the roentgen findings, dislocation of the 
incus on both sides. After reduction of the 
left incus, an anatomically correct  posi- 
tion of the ossicles was obtained. On the 
right, the incus could not be reduced, as it 
was firmly impacted. Instead, mvyringo- 
stapediopexy was performed. The opera- 
tive treatment improved the hearing in the 
right ear considerably, but also to some 
extent in the right ear, so that almost nor- 
mal hearing was restored. 

Laminagraphy of the ossicles will no 
doubt gain ever increasing practical im 
portance, not least because of the in- 
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creased number of traffic accidents. It will 
contribute to diagnosing displacement of 
the ossicles caused by the more primitive 
techniques formerly used in aural surgery. 


SUMMARY 

A laminagraph with polycyclic move- 
ments and excursions wide enough to per- 
mit thin and well-defined cuts is discussed. 
By means of this apparatus, anteropos- 
terior as well as lateral views of the tem- 
poral bones were obtained. A description of 
the normal sections and the characteristic 
pathologic findings is given. 

In connection with a case of cholestea- 
toma, the most characteristic findings are 
stressed: (1) destruction of the spur; (2) 
dilatation of the antrum and/or attic dem- 
onstrated by comparison with the normal 
side; and (3) destruction or fragmentation 
of the ossicles. 

\ case of dislocation of the ossicles illus- 
trates the importance of lateral lamin- 
agraphy in diagnosing changes in the posi- 


tion ot the ossicles. 


Ojvind Petersen, M.D. 
Copenhagen County Hospital 
Gentofte, Denmark 
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ADIOLOGISTS have over the years 
taken an increasing interest in roent- 
genography of the mandible, devoting their 
attention to systemic diseases and malig- 
nant tumors. While dentists and dental 
surgeons are primarily interested in odonto- 
genesis, it is recognized that there is an 
overlapping of interests, and hence the 
roentgenographic appearances of odonto- 
genic defects, mandibular and 
tumors should be equally familiar to both 
radiologists and their dental colleagues. 
The mandible participates in three essen- 
tial functions, 7.e., mastication, deglutition, 
Since odontogenesis is 


diseases, 


and odontogenesis. 
peculiar to the mandible, the pathologic 
changes occurring during this process must 
be recognized and carefully 
the differential diagnosis. 
Many classifications of mandibular cysts 
and tumors have The 
difficulty in selecting an appropriate one 
stems from the complex histologic appear 
ance of the lesions and the uncertainty of 


considered 


been suggested. 


tissue of origin. In some tumors, such as 
there is no unanimity of 
opinion as to the benign or malignant 
potentiality of the entity. It is not the 
authors’ intent to introduce another classi 
fication, but instead, Table lis to be used to 
provide a systematic approach to the 
lesions that are more frequently encoun 


ameloblastomas, 


tered. 

In this paper the 
tumors affecting the mandible are reviewed 
and those characteristics that may aid in 
differential diagnosis are discussed. 


common cysts and 


EMBRYOLOGY 


In the sixth tetal week epithelial or ecto 


* From the Department of Radiology, The Cleveland Clinic Fe 
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County General 


dermal cells in the embryonic 
mandible begin to multiply 
downward into the adjacent mesoderm 
(Fig. 1, 7). The mesoderm then responds by 
forming 
papillae which grow up into the descending 
ectodermal (Fig. 1, 2). As the two 
meet, the ectodermal cells form a caplike | 
cover over the dental papillae -the ecto- 
dermal cells will form the enamel while the 
mesodermal dental papilla will form the 
dentin and pulp of the tooth. Each embry- 
onic tooth is cut off from any connection to 
the surface epithelium by 


area of the 
and extend j 


collections ot cells called dental 


cells 


a membrane of 
vascular connective (periodontal 
membrane) which grows upward and com- 


tissue 


pletely encloses the dental germ (Fig. 1, 3), 
The periodontal membrane eventu: Ih be 

comes a specialized periosteum, lining the 
tooth socket and connecting the tooth to 
the mandible. The mandible p 
formed from the paired Meckel’s cartilages, 
which meet anteriorly in the midline, form- 
ing the mandibular symphysis. As the tooth 
the ectodermal cells divide 
into three layers. adja 
cent to the mesodermal papilla are the 
The outer laver 


yper 1S 


bud matures 


Those immediately 


enamel cells or ameloblasts. 
forms the external enamel epithelium while 
the middle laver ditterentiates into a stel 
late network and secretes a fluid 
pulp (Fig. 1, 4 6). It is at 
differentiation that 
ment commonly occur. 
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anomalies Ot develop 


DISCUSSION 
I. MANDIBULAR CYSTS 


Most mandibular cysts, except for the 


rather controversial type that has been 


rank I Bunt } ucationa Inst tute, Cleve 


undation and The 


Hospital, Los Angeles, California 
yspital, Worcester, Massachusetts 
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called “traumatic,” are epithelium-lined. 
These are thought to increase in size be- 
cause of the tension of the fluid or semisolid 


contents ;” thus, they are usually globular 


due to the equal pressure in all directions. 


The cysts may be either single or multiple 
and may coalesce or remain separate. Some 


contain calcific material which will often 
give a clue as to the roentgenologic diag 
nosis. | hey consist of four ty pes. 

1. Periodontal or Radicular Cysts. Infec 
tions of the tooth pulp often spread through 


the pulp canal into the adjacent mandible," 


forming a dental granuloma which appears 
roentgenographically as an oval radiolucent 
area at the tip of the pulp canal. This 
inflammatory response causes proliferation 
of epithelial remnants in the periodontal 


membrane, with subsequent formation of 


epithelium-lined cysts (Fig. 2). On roent 
genograms, it is extremely difficult to 
differentiate between a granuloma and 
these radicular Cysts even though the latter 
are supposedly more radiolucent with a well 
circumscribed, often slightly sclerotic, mar 
gin.’ Statne’ does not believe that granu 
lomas and radicular cysts of equal size can 
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TABLE | 


CYSTS AND TUMORS THAT AFFECT THE MANDIBLE 


I. Cysts 
1. Periodontal or Radicular 
2. Squamous 
3. Dentigerous 
4. Traumatic 
Il. Tumors 
\. Odontogenic Tumors 
1. Ameloblastoma or Adamantinoma 
2. Odontoma 
3. Cementoma 
4. Enameloma 
5s. Myxoma 
6. Fibroma 
B. Nonodontogenic Tumors 
1. Osteoma 
2. Osteoid Osteoma 
3. Chondroma 
4. Neurofibroma 
s. Hemangioma 
C. Tumors of Indeterminate Origin 
1. Giant Cell 
2. Fibrous Dysplasia 
}- Reticuloendotheliosis 
4. Infantile Cortical H yperostosis 
1). Malignant Tumors 
1. Primary Malignant Tumors 
Metastases 


I: xtension from Surrounding Tissues 


\ 


| | | Ectoderm 


Mesoderm 


Dehtat 
Papilla 


Dental Sac 


Fic. 1. Diagrams 7-6 illustrating embryologic development of a tooth. E.E.E. 
S.R. stellate reticulum; A. 
lamina dura; C.L.--cementoblastic layer; P.C, 


ameloblasta; M.—mesoderm: F. 


external enamel epithelium; 
enamel; D.—dentin; P.—pulp; L.D. 


pulp canal. 
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lic. 2. A twenty-nine year old man had some aching 
in the right mandible. Following roentgenographic 
examination the cystic area was surgically opened 


and thick purulent material was expressed. The 
cavity was epithelium lined. The pathologic diag 
nosis was radicular cyst. 


be ditterentiated by roentgen examination. 
The radicular cysts represent a common 
lesion, withthe highest incidence in the third 
and fourth decades of life. More men than 
women are aftected. 

2. Sguamous Cysts. In this category are 
placed the cysts that have no calcific depos- 
its within them and are found at biopsy to 
have a squamous or epithelial lining. Any 
ectodermal tissue may give rise to squa- 
mous cysts. Thoma!’ suggests that these 
odontogenic cysts are formed from rem- 
nants of oral epithelium, proliferation of the 
dental lamina or from the enamel organ of a 
developing tooth. Jaffe’ believes that these 
cysts are not associated with infection or 
maldevelopment of the dental germ but 
are formed when epithelial cells become 
trapped in the unfused mandible. The 
squamous cysts may be either monolocular 


or multilocular (Fig. 3 and 4). Usually, they 
have a relatively well-defined margin. In 
some cases the multilocular appearance a 
due to the lobulated margins of a single 
cavity (Fig. 5, 7 and B). 

A rare ty pe of squamous Cyst, thought to 
have a different pathogenesis, is the pri- 
mordial cyst that develops from the dental 
sac before any of the ectodermal or meso. 
dermal cells become sufficiently differenti- 
ated to produce calcification. It 1S practi- 
cally impossible to distinguish it from a 
common squamous cyst, being usually 
monocystic with a thin sclerotic margin. 
Primordial cysts are principally found in 
the second to sixth decades and atfect both 
sexes equally. Thoma!’ believes that they 
are usually more common near the angle of 
the mandible where they sometimes extend 
into the ramus. 

3- Dentigerous Cysts. Since these Cysts 
develop from the enamel organ during or 
shortly after formation of the crown, they 
are associated with an unerupted tooth. 
Some authors!” believe that these Cysts 
are caused by an accumulation of fluid 


¥ 


Fic. 3. A sixty-three year old woman with mandibu- 
lar swelling for two years and local pain for one 
year. The pathologic diagnosis was squamous 
cyst. Note the unilocular appearance. 
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Fic. 4. A forty-four year old man with a two year Fic. 6. An eighteen year old, asymptomatic female 

) : 
r history of aching in the left temporomandibular was found to have a cyst on routine dental 
2 region When in a draft. The pathologic diagnosis roentgenograms. At operation the diagnosis of a 
h. was squamous Cyst. Note the multilocular ap de ntigerous cyst was confirmed. Note the orienta- 
ts pearance tion of the cyst to the crown of the tooth. 
id 

ibu- Fic. s. A sixty-seven year old Negro woman with a fourteen year history of a left mandibular swelling. The 
one pathologic diagnosis was squamous cyst. A) Note the multilocular appearance on the postero anterior 


ous roentgenogram. (B) Oblique roentgenogram showing the true single cavity. 
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between the enamel and the surrounding 
soft tissue capsule while others’ think that 
the fluid within the enamel anlagen is re- 
sponsible. In either event the onset is early 
in life, usually in the first two decades, and 
Stafne" is inclined to think that there is a 
hereditary tendency. The cysts are pre- 
dominantly single. The roentgenographic 
appearance is that of a monolocular cystic 
lesion enveloping the crown of a normal 
appearing tooth (Fig. 6). Usually there is a 
clearly defined margin, and those in the 
molar region are more likely to have a 
sclerotic rim." 

4. “Traumatic” or Nonepithelium-lined 
Cysts. These cysts are lined with connective 
tissue instead of epithelium. One opinion™ 
is that trauma may be the etiologic fac- 
tor causing an intramedullary hematoma 
which as it degenerates leaves a cystic area. 
There is some doubt that trauma is always 
the etiology, and it has been suggested that 
these cysts may result from an aberration in 
growth and development of the local osse 
ous tissue.’ The borders of these cysts are 
not well defined and are more irregular than 
those of epithelium-lined cysts. The inci- 
dence is highest in patients between the 
ages of ten and twenty years, and the loca 
tion of the cyst is usually in the posterior 
body of the mandible. 


II. MANDIBULAR TUMORS 


Tumors of the mandible may be divided 
into four categories: odontogenic, nonodon- 
togenic, those of indeterminate origin and 
malignant. The odontogenic type includes 
those that arise from dental germ, while the 


nonodontogenic group consists of tumors of 


the bone, cartilage, nerve and vascular 
constituents of the mandible that are not 
involved in odontogenesis. The indetermi- 
nate origin group contains lesions of specu- 
lative etiology, and those closely simulating 
mandibular tumors in appearance. The 
malignant tumor Category encompasses the 
primary malignant tumors, metastases and 
tumors involving the mandible by direct 
extension from the surrounding soft tissues. 

In general, the roentgenographic appear- 
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ance of benign and malignant tumors of the 
mandible is similar to that of these tumors 
when they occur in other bones in the body. 
The margins of benign tumors are usually 
well defined;'® these tumors have an intact 
cortex even though it may be thinned and 
expanded; and they more frequently cause 
resorption of tooth roots, possibly attribut. 
able to their comparatively slow growth 
rate. Malignant tumors, of course, are the 
antithesis of the benign tumors, and, in 
addition, may have a periosteal reaction or 
“sunburst” appearance. 
A. ODONTOGENIC TUMORS 

These tumors arise from the cells jn. 
volved in odontogenesis. On microscopic 
examination, their cytologic pattern sug- 
gests an origin from mesoderm, ectoderm or 
both. Some have a roentgenographic ap- 
pearance of diagnostic significance, notably 
the “calcified odontomas,” the encapsula- 
tion of which in most cases 1s visualized asa 
thin radiolucent area at the circumference 
of the tumor.” 

1. Ameloblastoma or Adamantinoma. His 
tologically, these tumors show wide varia 
tions but in practically all cases cells resem 
bling the stellate reticulum of the enamel 
organ can be identified.'’? Stafne” believes 
that they arise from ectodermal cells in 
enamel organ, periodontal membrane, fol 
licle, or in the epithelial lining of dentiger- 
ous CVSts. 

An alternate theory is that ameloblas- 
tomas arise from the “debris of Malas- 
sez,'? or cells that originally were in the 
tubular enamel structure called Hertwig’s 
sheath. This sheath forms the tooth roots 
and then disintegrates; any remaining cells 
will then lie in the periodontal membrane as 
the “‘debris of Malassez.’"™ 

Clinically, they produce painless expan- 
sion of the mandible in young adults. The 
frequency is somewhat higher in the Negro 
race. The site of origin is frequently in the 
angle of the mandible with extension into 
the ramus (Fig. 

The roentgenographic appearance Is var- 
ied. Ameloblastomas may be monolocular 
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and may resemble any type of cyst. A more 
typical appearance is that of multiple small 
radiolucent areas, which are variable in size 
and simulate a cluster of grapes (Fig. 8, 7, 
RB and C). These areas are separated by 
distinct septa.’ The cortex usually is only 


expanded but destruction and invasion of 


the soft tissues may be present. 

Jaffe? believes that these tumors are 
benign but may recur or occasionally 
metastasize. Robbins," on the other hand, 
questions whether adamantinomas are ma- 
jinant even though some metastases have 
been claimed. He believes that they are 
locally destructive benign tumors which 
tend to recur following incomplete surgical 
treatment. 

1, Qdontoma. Odontomas are considered 
to contain all the elements of dental struc- 
ture, such as dentin, enamel, pulp, and 
cement. They occur in the area in which 
there has been failure of formation of a 
normal tooth. Usually, they contain varia 
ble amounts of calcification. 

An important roentgenographic finding is 
a radiolucent area of varying width sur 
rounding the tumor. This is due to a fibrous 
capsule separating the tumor from adjacent 
structures. 

Odontomas as a group are called “‘com- 
posite which are further 
divided into complex and compound types. 
The complex composite odontoma is roent 
genographically seen as a mass of irregular 
calcification in a globular arrangement with 
a distinct separation from the surrounding 
bone (Fig. g). There 1s no resemblance to 
actual tooth formation. The compound 
composite odontoma differs from the for 
mer in that it contains calcified dental 
tissue that actually resembles small teeth 
Kig. 10), the number being variable. 
Either type may expand the mandibular 
cortex. 

3. Cementoma. Cementomas arise from 
the periodontal membrane of fully erupted 
teeth. The membrane proliferates into 
hbrous connective tissue that calcifies. 
Because of the hyperplasia of fibrous tissue, 
the early roentgenographic appearance is 


Fic. 7. A thirty-three year old woman with a one 
year history of sharp pain in the left jaw, radiating 
to the temple. At operation the pathologic diag- 
nosis was ameloblastoma. 


that of a radiolucent cavity which progres- 
sively changes to a characteristic calcified 
mass attached to the tooth root and sur- 
rounded by a small radiolucent cavity.'"" 
These relatively frequent tumors are not 
diagnosed often because they are usually 
asymptomatic. They occur in persons from 
twenty to sixty years of age and are slightly 
more common in women and in Negroes.’ 

4. Enameloma. These lesions possibly 
arise from remnants of the enamel anlage 
cells. They are rare and appear roentgeno- 
graphically as small opaque tumors at the 
bifurcation of the tooth roots. They are 
smaller than odontomas and more radio- 
paque than cementomas.’ 

5. Myxoma. These tumors arise from the 
mesenchymal portion of the dental germ 
and histologically contain myxomatous 
connective tissue.'? The roentgenographic 
appearance is varied but may simulate that 
of dentigerous cysts by being associated 
with unerupted teeth. In some instances 
myxomas are found in an area where there 
is congenital absence of teeth; this supports 
the contention that these tumors differ 
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from other myxomas and are odontogenic 
in origin.'’?’ Myxomas are partially encapsu- 
lated, and when large, give a “honey- 
combed” appearance which simulates an 
ameloblastoma. 

6. Fibroma. Histologically, fibromas con 


tain a few ectodermal cells and occasionalh 
some calcification; however, they arise 
from the mesenchymal portion of the dental 
germ. Roentgenographically, they appear 
as relatively well-defined radiolucent areas 
in close apposition to the crown or root of 


Fic. 8. (4, B and C) A seventy-two year old woman with a fifteen year history of asymptomatic swelling 


| 


of the right mandible that gradually increased in size. The pathologic diagnosis from a specimen removed 


at operation was ameloblastoma. 


5 
tl 
di 
fi 
tt 
‘ ia 
a 
th 
at 
* 
oc 
a 4 


ling 


Voi. 86, No 


the tooth, thus simulating radicular or 


dentigerous cysts. These tumors are classi- 
fed by some authors as a variant of fibrous 
dysplasia. 

Bb. NONODONTOGENIC TUMORS 


These tumors are histologically similar to 
tumors of nerve, vascular, bone and carti- 
laginous tissues elsewhere in the body. 
Roentgenographically , the criteria for diag- 
nosis are much the same when these tumors 
involve the mandible. 

1. Osteoma. This is a rare benign tumor 
that is seen at the angle of the mandible, 
originating in the subperiosteal lavers 
without invading the medullary bone.'” The 
tumor may be on a pedicle or have a wide 
base,” with a density varying from very 
opaque to that of normal bone. Trabeculae 
mav be seen to extend from the surrounding 
bone into the tumor; occasionally 4 the 
margins are corticated." 

2. Osteoid Osteoma. The majority of these 
tumors are cortical or just subcortical. 
Local pain is a prominent feature when 


hic. g. A thirty-six vear old man with a three week 
history. of swelling of the left side of the face. 


There was no numbness but he had some local 
pain. At operation the diagnosis of complex com 
posite odontoma was confirmed. This is an un 
usually large lesion. Note the clear space surround 
ng the tumor, indicating encapsulation. 
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ic. 10. A twenty-nine year old man in whom a 


compound composite odontoma was an incidental 
finding on routine dental survey roentgenograms. 
The patient had no symptoms referable to the 
mandible. 


they occur in the mandible as it is in other 
bones. The roentgenographic picture is that 
of a sclerotic nidus in a radiolucent area. 
The surrounding bone appears more dense 
than normally. 

3. Chondroma. Chondromas are tumors 
that are primarily cartilage but because of 
osteoblastic activity may evolve into an 
osteochondroma or osteoma. The roent- 
genographic appearance is that of a corti- 
cal, raised radiolucent tumor with irregular 
areas of calcifications. Even though there 
may be a well-defined sclerotic rim, these 
tumors should be considered potentially 
malignant. 

4. Neurofibroma. Vhese tumors present a 
complex histopathologic picture. For the 
radiologist’s purpose, they may be consid- 
ered to be benign tumors that originate 
from the sheath of a peripheral nerve. In 
the mandible they characteristically arise in 
one of two locations. The first is in the 
mandibular canal, where the tumor will 
produce an oval expansion or radiolucent 
area with a fairly well-defined periphery.” 
This tumor is actually a fusiform expansion 
of the mandibular branch of the fifth cra- 
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lic. 11. (4 and B) A twenty year old female with a one year history of a painful swelling of the upper gum, 
Roentgen examination of the mandible showed multiple osteolytic areas. Several teeth were loose. Th 


serum calcium was 19.3 mg. per I 


ml., the serum phosphorus, 3.1 mg. per | 


ml. Needle biopsy spec 


mens of the mandible, showing numerous giant cells, were consistent histologically with the diagnosis of 


hyperparathyroidism. A functional parathyroid adenoma was removed surgically. 


nial nerve. The second site of development 
is In one of the periosteal nerves. As the 
tumor enlarges, it will cause erosion of the 
adjacent bone with formation of a pitlike 
area. It may have a thin shell of bone cover- 
ing the tissue, thus giving it a cystic appear- 
ance.!° 

Hemangioma. 
cular tumors that contain varied amounts 
of connective tissue stroma and In bone 


Hemangiomas are vas- 


commonly arise in the spongiosa. The two 
histologic types are capillary and cavern- 
ous, both being rare. Clinically, they may 
pre »duce bone expansion or pain. ( )t the few 
reported in the medical literature, the 
majority have been in young adults. If, on 
roentgenograms, coarse trabeculae can be 
seen to extend at right angles from the 
surrounding bone into the lesion, Statne! 
feels that this is pathognomonic of heman- 
giomas. Pizer'! reports a case of cavernous 
hemangioma in which the tumor appeared 
as an ill-defined radiolucent area without 
expansion. In another case of cavernous 
hemangioma,” expansion of the cortex with 


coarse long bony trabeculae was demon. 
strated suggesting an osteogenic as well as 
an osteolytic process. This hemangioma 
showed the more typical bony characteris 
tics which occur when this tumor involves 
the vertebral bodies. 


C. TUMORS OF INDETERMINATE ORIGIN 


\s the term implies, these entities do not 
have a clear etiopathogenesis; they may, in 
fact, not represent true tumors. How- 
ever their roentgenographic appearance so 
closely resembles that of tumors that they 
are included as “tumors of indeterminate 
origin.” 

t. Giant Cell Tumors. 
microscopically are shown to contain multi 


These tumors 
nuclear giant cells, a feature shared with 
several other tumors. Jatte’ believes that 
most of the previously diagnosed giant cell 
tumors of the mandible were either the 
“brown tumor” 
(Fig. 11, 4 and &) or giant cell reparative 
granulomas that are a response to inflam. 
mation. He feels that the neoplastic giant 
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\ fiftv-three year old woman with bilateral mandibular swellings for seventeen vears. 


The pathologic diagnosis was ostec weNICc fibroma. 


cell tumor seen in other bones is exceedingly 
rare in the mandible. Roentgenographi- 
cally, mandibular giant cell tumors have 
an extremely varied appearance. They may 
appear either as a single area of destruction 
with no septa or as multilocular lesions with 
septa that are more numerous and not as 
distinct and regular as those in ameloblas- 
tomas.'® Jaw expansion is 
According to Jaffe’ giant cell reparative 
granulomas occur between the ages of ten 
and twenty-five while giant cell 
tumors are found in patients over twenty 


vears, 


vears of age. 

2. Fibrous Dysplasia. Vhe classification 
of the fibro-osseous lesions is a difficult task. 
The term “‘fibrous dysplasia”’ has been used 
by many authors with various meanings. 
some classify osteofibromas Mig. and 
B), ossifying fibromas, and fibro-osseous 
dysplasia as variants of fibrous dysplasia. 
Jimmerman, Dahlin, and Stafne!® describe 
hbrous dysplasia histologically as a tumor 
of connective tissue with active osseous 
metaplasia. They believe that it is a benign 
hbro-osseous 


process that involves the 


spongiosa of the bone causing expansion 
and deformity. It is a disease of unknown 
etiopathogenesis, thought to be more com- 
mon in persons in the second and third 
decades of life, with approximately 70 per 
cent of the cases in females.'* The roent- 
genographic appearance may be quite 
varied—-from a unilocular well-defined le- 
sion (Fig. 13) (monostotic fibrous dys- 
plasia) to a multilocular mottled and 
sclerotic lesion (polyostotic fibrous dys- 
plasia). Both the unilocular and the multi- 
locular types often contain poorly defined 
sclerotic areas that give an over-all appear- 
ance of which is almost 
pathognomonic (Fig. 14). It rarely may 
appear as a very radiopaque tumor with 
irregular margins and may become almost 
imperceptibly fused with the bone. 

Cattey and Williams! believe that famil- 
ial fibrous SW elling ot the jaws 1S a separate 


“smudging,” 


entity and should be classified as such. 
They attribute the term “familial fibrous 
dy splasia”’ to Dr. W. H. Jones, who coined 
the words “‘cherubism”’ and “‘eves raised to 
heaven” look. Cherubism produces a mas 
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Fic. 13. A twelve year old girl with an asymptomatic 
swelling of the right jaw for eight days. The 


yathologic diagnosis was fibrous avs ylasia. Note 


} \dging.”’ 
smudging. 


the monolocular appearance and t 


Fic. 14. A forty-eight vear old man who had had a 
+ 


partial nasal obstruction at twelve years of age, 


after which all of the bones of the left side of the 
forehead and face increased in size. Serum cal 
cium, phosphorus and phosphatase levels wer 
normal. The diagnosis was fibrous dysplasia. 
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ue bilateral swelling ot the cheeks and 


jaws which stretches the skin, pulling on 


the lower evelids and giving the “eves 
raised to heaven” look. It begins in the 
first three years of life.’ The roentgeno. 
graphic appearance is that of bilateral 
multilocular expansion of the mandible 
with thinning and expansion of the cortex 
(Fig. 15; and 16, 4, B and C). The swelling 
is firm and painless, and improves markedh 
after puberty. In some cases there is almost 
complete restoration of the normal features, 

3. Reticuloendotheliosis. The term “‘retic- 
uloendotheliosis”’ 
.etterer-Siwe disease, Hand-Schiller-Chris. 
tian disease and eosinophilic granuloma, 
Pugh" considers all three to be variations of 


includes the lesions of 


the same disease but ot ditterent severity ot 
involvement. The roentgenographic ap. 
pearances in the mandible are similar: 
numerous rather sharply defined but not 
corticated radiolucent areas. The character. 
istic picture 1S that ot a sharply outlined 
destruction ot the aly eolar ridge with the 
unusual finding of teeth that are not im- 
bedded in bone but appear to be “floating 
in air” (Fig. 17, 7 and B; and 18). 


ic. 1¢. An eight year old boy with an asympto- 
matic bilateral swelling of the jaw for three years. 
\l| siblings were normal. The pathologic diagnosis 
was fibrous dysplasia (cherubism). Note the bilat 


eral cystic involvement. 
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4. Infantile Corticae Hyperostosis. This 
1 disease 1S a self-limiting process of obscure 
<1 etiology which appears between the ages of 
eC three and six months. Clinically, the infants 
} have fever, irritability, leukocytosis and 
anemia. Roentgenographically, the mandi- 
¢ ble, ribs, clavicles, and tubular bones show 
x subperiosteal bone lamination with some 
g | cortical thickening.'® 

st D. MALIGNANT TUMORS 

Carcinomas are unusual_and_ probably 
“ always arise trom coexisting abnormalities. 
yf For example, Figure 1g shows a muco- 
s- | epidermoid cyst that, following partial 
a. surgical removal, recurred as a muco-epider- 
of moid care inoma. 

of Malignant tumors of vascular and neuro 
p- genic origin do occur in the mandible but 
‘t are exceedingly uncommon. Tumors of the 
Ot marrow or hematopoietic system are more 

he > 
n- Fic. 16. (4, B and C) A ten year old boy who was 
ng never noticed to have mandibular swelling until 


the local physician called it to the attention of the 
parents. The patient was asymptomatic and all 
siblings were normal. The pathologic diagnosis was 


fibrous dysplasia (cherubism). Note that the in 


volvement is bilateral. 


pto- 
ars. 


tae lic. 17. (4 and B) A three and one-half year old girl was healthy until one vear of age when she developed a 
lump behind the left ear, with an associated yellowish dermatitis of the scalp and diabetes insipidus. 


Biopsy of the osteolytic lesions of the skull showed Hand-Schiil'er-Christian disease. 
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Fic, 18. A sixteen month old girl had swelling of the — yg. 19. A thirty-six year old woman who had pain 
lett jaw for three weeks which continued to in and aching in the right temporal area for five 
crease in size. The child cried when the area was months at the time this roentgenogram was made 
touched. Biopsy of the mandible showed eosino The cyst was curetted and the pathologic diag. 
philic granuloma. A later biopsy of the skin of the nosis of the tissue was muco-epidermoid Boos Five 
abdomen = showed changes compatible with years later the cyst recurred and a biopsy speci 
Letterer-Siwe disease. men at that time showed muco epidermoid car- 


cinoma. 


Fic. 20. (4 and B) A forty year old man with pain in the right mandible for one year. Previous treatment 


consisted of dental extractions and penicillin. The pathologic diagnosis was fibrosarcoma. Note the soft 


tissue swelling, the fine perpendicular periosteal spicules, and the osteolytic involvement of the body of 


the mandible. 
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Fic. 21. (4 and B) A three and one-half year old girl had slight swelling over the right lower gum for four 
weeks which gradually increased in size. Biopsy showed Ewing’s sarcoma. 
frequent. Because of the embryonic origin — types. As in other bones these tumors pro- 
eci of the mandible, sarcomas comprise a large duce irregular ill-defined, areas of bone 
‘ar- part of the rare primary malignant tumors. destruction. The margins are indistinct and 
1. Primary Malignant Tumors. Primary _ tade into the surrounding bone (Fig. 21, 4 
malignant tumors of the mandible are rare and £&). Osteogenic sarcomas!’ and reticu- 
a but do occur. Osteogenic sarcoma, Ewing’s lum cell sarcoma may have mixed osteolytic 
a sarcoma, chondrosarcoma, reticulum cell and osteoblastic components. 


sarcoma, lymphosarcoma, and_ fibrosar- Osteogenic sarcomas may cause expan- 
coma (Fig. 20, 4 and B) are the principal — sion of the cortex with periosteal new bone 


ta 

” lig. 22. (4 and B) An eighteen year old woman with a history of a rapidly growing lump on the right lower 

wih gum, Just prior to admission she noticed some anesthesia of the lip and teeth. The diagnosis based on 
oa biopsy at resection of the mandible was osteogenic sarcoma. Note the soft tissue mass and perpendicular 


spicules. 
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vear old man with a firm fixed 


Fic. 23. A fiftv-four 


nodule anterior to the left ear for ten vears Treat 
ment consisted of rubbing with a bland salve and, 
during the past vear, 20 deep radiation treatments 
were given after a presumptive liagnosis”) of 


parotid tumor. Surgical pathologic diagnosis was 


osteochondrosarcoma. 


formation which also occurs in’ Ewing's 
sarcoma; however, perpendicular spicules 
or striations are more common (Fig. 22, .7 
and 

Gerry and Williams! reviewed the litera- 
ture in 1955 and found only 6 cases besides 
the 2 of their own in which the reticulum 
cell sarcoma was primary in the mandible. 
In these cases, it was encountered more of- 
ten in men than in women, and occurred up 
to the age of forty. All 8 patients had local 
pain but also had an unusual over-all gen 
eral feeling of well-being. 

Chondrosarcomas are thought to arise 
from cartilaginous arrests trapped in the 
mandible® or from osteochondromas (Fig. 
23). Pain is common and distant metastases 
occur late. 

Multiple myeloma produces a roentgeno- 


graphic picture of diffuse irregular areas of 


H. Jayne, R. A. Hays and F. W. O’Brien, Jr. 


Gl ST, 1961 


destruction of bone with erosion of the 
tooth roots when they are in close proxim. 
itv. At times, these tumors resemble the 
more typical “punched out” lesions that 
occur in involvement of other bones (Fig, 
24, 47 and B). They are most frequently 
found in the middle-age group with more 
men than women aftected.'® Areas of bone 
destruction without cortication and awa\ 
from the apex of a tooth should arouse 
suspicion of this diagnosis. These tumors 
destroy and perforate the cortex and sev- 
eral small may 
large lesions. Statne!’ suggests that when 
mveloma involves the mandible the cortex 
will not be expanded. 

2. Metastases. 
ble occur late in malignant diseases, usually 
atter The 
tumors that frequently metastasize to the 


lesions coalesce to form 


Metastases to the mand 


involvement of other bones. 
mandible are those of breast (Mig. 2¢, 4 and 
B), thyroid, lung, kidney prostate, 
Occasionally, head and neck tumors, carci- 


and 


noma of the gastrointestinal tract, carci- 
noma of the cervix and vagina, lymphosar- 
comas and melanomas mav metastasize to 
the mandible.'' 
Roentgenographically, 
pear as solitary or multiple irregular radio 


metastases ap 
lucent detects. In some tumors, such as 
those of the prostate or lymphosarcoma, 
the metastath 
component. In any irregular detect with a 
poorly detined margin, metastasis should be 


area will have a sclerotic 


a cardinal differential diagnostic considera. 
tion. 

3. Extension from Surrounding Tissues. 
Any tumor of the face or oral cavity may 
extend to involve the mandible. The degree 
of involvement may vary from a_ pressure 
defect in the cortex to actual pertoration of 
the cortex and medullary invasion. 


DIFFERENTIAL DIAGNOSIS 


The final diagnosis of a mandibular lesion 
should be based upon pathologic examina- 
tion. identified by 
clinical and roentgenographic methods. The 


Some lesions can be 
rare malignant tumors present such varied 
features that a pathologic specimen 1s es- 
sential for positive identification. 


; 
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Fic. 24. (4 and B) A sixty-six year old man had rib pain 
defects of bone. Sternal marrow aspirat 


To differentiate lesions of the mandible 
roentgenographically and to classify them 
tentatively, these questions must be an 
swered and the findings must be correlated: 

(1) Is the lesion unitlocular, multilocular, 
or multicvstic: 

1) Are the borders of the lesion well 
defined or diffuse and hazy? 


(3) What is the location and extent of 


involvement? 


cinon + breast 


Fic. 25. (4 and B) A thirty-three 
. Note th complete des 


for three months. There were widespread radiolucent 
was diagnostic of multiple myeloma. 


(4) Is the cortex expanded or destroyed? 

(5) Does the involved portion contain 
calcific or ossifying areas? 

(6) Is there periosteal reaction or a soft 
tissue mass? 

7) Are other bones involved? 

\ single cystic lesion with a well-defined 
margin that has no relationship to a tooth is 
most frequently a squamous cyst. If it is 
oriented to the root of a tooth, then the 


vear old woman who had a right radical mastectomy for scirrhous car- 


‘uction of the cortex by an osteolytic process. 
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possibility of a radicular cyst should be 
considered. When a cystic lesion is oriented 
to the crown or contains a tooth, it is 
probably a dentigerous cyst. Fibromas and 
myxomas are tumors that may simu- 
late dentigerous or radicular cysts. Infre- 
quently, fibrous dysplasia may be seen 
roentgenographically as a single monolocu- 
lar lesion. Neurofibromas are observed 
as an oval radiolucency aligned to the 
central mandibular canal or in the sub- 
periosteal area. 

Squamous cysts may have a multilocular 
well-defined appearance on initial roent- 
genographic study, but additional roent- 
genography will often reveal a single cyst 
with lobulated margins. 

Fibrous dysplasia commonly has a multi 
locular appearance with gross expansion of 
the cortex; the ““smudged” appearance due 
to osseous metaplasia is characteristic 1 
present. Fibrous dysplasia is frequently 
unilateral while cherubism is bilateral and 
occurs in a younger age group. 

A difficult differential diagnostic pr »blem 
arises when there are multiple well-defined 
cystic areas. Ameloblastomas have varied 
appearances but the typical one is of multi 
ple small radiolucencies arranged in discrete 
clusters, like grapes. The compartments are 
usually rounder than those of the giant cell 
tumors, and the trabeculae of the giant cell 
reparative granulomas or of the tumors of 
hvperparathyroidism are more numerous 
and not as distinct as those of ameloblas 
tomas. To distinguish between giant cell 
granulomas and hyperparathyroidism, it 1s 
necessary to review the clinical and labora- 
tory data. Defects of reticuloendotheliosis 
do not occur in clusters and rarely affect 
only the mandible. Their most character 
istic location is in the alveolar process with 
destruction and the appearance of “floating 
teeth.” 

Single or multiple radiolucent defects 
with poorly defined margins should always 
suggest metastases (Fig. 23). It is here that 
care should be taken to differentiate be- 
tween metastases, myeloma, and primary 
malignant tumors. Biopsy is indicated if the 


Jayne, R. A. Hays and F. W. O’Brien, Jr. 


AUGUST, 196) 
diagnosis is not conclusive from the clinical 
and laboratory data. Primary malignant 
tumors may mimic any lesion but the 
roentgenographic characteristics of malig. 
nant tumors of the mandible are the same 
as of other bones. Irregular osteolytic or 
osteosclerotic areas with periosteal reaction 
are typical. 

The odontogenic tumors show areas of 
calcification surrounded by a radiolucent 
area of varying thickness which indicates 
encapsulation. If the 
grossly irregular or toothlike, the tumor js 
an odontoma. Cementomas are attached to 
a tooth root while enamelomas are 


calcifications are 


more 
radiopaque and appear at the biturcation of 
the tooth roots. 

Osteomas of the mandible are rare: they 
usually occur at the angle of the mandible 
and roentgenographically appear as a dense 
tumor on a pedicle. Osteoid osteomas have 
the typical appearance of a sclerotic area 
with a central nidus. Infantile cortical 
hy perostosis is diagnosed on the basis of the 
age ot the patient, his clinical history - and 
the roentgenographic finding of. thick. 
ened lamellated subperiosteal bone. Intre 
quently, fibrous dysplasia appear 


roentgenographically as a dense irregular 


may 


sclerosis with indistinct margins. 

Tumors that involve the mandible by 
extension from surrounding 
tissues are usually recognized clinically and 


direct 


the mandible is examined roentgenographi- 
cally to confirm bone involvement. In some 
rare borderline cases, however, a biops) 
must be performed to distinguish between a 
mandibular tumor with soft tissue exten 
sion and a primary soft tissue tumor with 
mandibular involvement. 

While not included in 
osteomyelitis and radiation necrosis should 


this discussion, 


be considered in the differential diagnosis, 
although the clinical history will usually 


eliminate these entities. 


CONCLUSION 


1. Some cysts and tumors may be diag- 
nosed from the roentgenograms with rea- 
sonable accuracy. 


YSIS 


ally 


liag- 


rea- 
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3, In most cases, however, a biopsy is 
almost mandatory the ex- 
tremely variable roentgenographic features 
of mandibular cysts and tumors. 

», Roentgenographic findings of man- 
dibular cysts and tumors are presented to 
aid in the differential diagnosis. 
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THE RELATIONSHIP OF 
TO ORAL 


By L. MANSON-HING, 


AN SURVEY of 
tendency of 


D.M.D., 


BIRMINGHAM, 


literature shows a 


investigators to 


the 
many 


ROENTGENOGRA PHIC 


and E. 


associate the roentgenographic findings of 


alveolar bone loss and periodontal widening 
with the diabetic patient. There is implica- 
tion of a linear relationship between these 
two findings and the diabetic state. In 
other words, the more pronounced the 
diabetic state (the higher the blood glucose) 
the more the alveolar 
and /or periodontal widening. 
One report! has already analyzed the 
relation of oral roentgenographic findings 
the glucose tolerance pattern. The 
evidence from that study indicates that 
there is a relationship between the glucose 
tolerance pattern and the presence of alveo 
and periodontal widening. 


severe bone loss 


with 


lar bone loss 

This report will analyze the rel: itionship 
of the two roentgenogr aphic signs 
bone loss and periodontai 
tasting blood true glucose in a grou 


routine dental patients. 


lening) to the 
ip of 1 


REVIEW OF THE LITERATURI 


Published material is available regarding 


the relationship between diabetes mellitus 


and alveolar bone loss and_ periodontal 
widening. 
Alveolar Bone Loss. Many investigators 


have reported this finding as bei ing associ 
ated with the diabetic condition. 

One investigator" 
out of every 2 of a group of diabetic chil 
claim no 


observed bone loss in I 


dren. However, two teams 


alveolar bone loss. Sheridan e/ 
24 per 
tolerance 


observed 
cent of pa 
pat 
observed that patients 


normal alveolar bone in 
tients with normal glucose 
terns. Thev further 


with increased or decreased glucose toler 


ance showed a greater incidence of alveolar 


LLVeal lar 


‘ASTING BLOOD GLUCOSE 


FIN DINGS* 


CHERASKIN, M.D., 


ALABAMA 


D.M.D.1 


bone loss and that most of the diabetic 
patients showed considerable bone loss in 
contrast to other groups of patients having 
more phy siologic glucose tolerance patterns, 

Periodontal IWidening. Rutledge ob. 
served this finding in 14 of 2 
diabetics. The observations of 
Cohen on this finding are in agreement 
with those of Rutledge. Ziskin 
et al.'® could not demonstrate periodontal 
widening in 
et al.’ reported that in patients with de- 
creased tolerance patterns, 1.0. 
commonly be called 
there was a 62 per cent incidence 


juvenile 
Rudy and 


However, 
their series of cases. Sheridan 


glucose 
persons who would 
diabetic, 
of periodontal widening. 


These In\ esti- 


gators also observed that the occurrence of 
this finding decreased with an 


sugar tolerance. 


Increase In 


METHOD OF INVESTIGATION 


One hundred dental patients were studied 
in the Section on Oral Medicine at the 
University of Alabama School of Dentistry. 
\s tar as possible, 
lected at random. 
distribution of the 
served that the 
typical unimodal curve. 


the subjects were Se- 
Fable 
group. It 
pattern approaches a 
Included in this 
studv were 22 males and 78 females. 

The 
were studied for pe isstble aly eolar bone loss 


\lveolar 


loss was scored on a seven point scoring sys 


she WS the age 


can be ob- 


roentgenograms of each patient 


and periodontal widening. bone 


tem where zero was the score given tor a 


normal septal crest; a score of one was as 


signed tor minimal alveolar bone loss: two 


for minimal to moderate alveolar bone loss; 


three for one halt the alveolar 


missing: tour for 


supp rt 


moderate to severe alveo- 


lar bone loss; five for no alveolar support; 


* This investigation wa ipporte n part i traineeship grat B P 
Health Service and (A-2899) National Institute of Arthritis and Metab« Disea 

+t Fellow in Oral Medicine, Univer t Alabama Sche f Dentistry. Bir ha \labama 

t Professor and Chairman, Section on Oral M ne, University of Alabama Scl f De B i Alabama 
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and S1X for edentulous cases. Periodontal 
widening was scored on a four point scor- 
ing sy stem where zero Was the score gIV en 
for no margin: il widening; a score of one 
was given for minimal marginal widening; 
two for severe marginal widening; and three 
for edentulous Cases. 

\ true glucose tolerance test was per 
formed on each patient according to the 
methods of and Nelson.’ No 
preparatory diet was recommended except 


Somogy 


for complete fasting for twelve hours prior 
to the labor: tory eX: uMination. C omplete 
rarding the method of investiga 
tion are available in the publication by 
Sheridan For this study, only the 
information derived from the fasting blood 
glucose Measurements was utilized. 


deti ils reg 


RESULTS 
The fasting blood glucose determination 
will be considered in the light of: (A) single 
roentgenographic signs, and (B) a com- 
bination of the two signs. 


SINGLE SIGNS 


offered 
and periodontal 


\n analysis of the data will 
for: alveolar bone loss, 
widening. 

lveolar Bone Loss. This 


graphic sign will b 


roentgeno- 
e discussed in terms of: 
1) mean scores, (2) coefficients of varia 
tion, and (3) statistical significance. The 
scores Of edentulous cases were included in 
this analysis since this condition would be 


an end result of alveolar bone loss. Although 
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4.0 
alveolar bone 
loss scores 
including 2.96 
edentulous 


2.5 
dentulous 


patients 
<69 70-79 80-89 90-99 >100 


fasting blood glucose (mg. percent) 


ic. 1. Relationship of fasting blood glucose to 
alveolar bone loss. 


loss of teeth can be due to other causes, it is 
felt that the exclusion of these cases would 
be too discriminatory against those cases 
where the loss of teeth was due to alveolar 
bone loss. The available data do not permit 
the selection of those cases where loss of 
teeth was accompanied by severe alveolar 
bone loss. 

1. Mean Scores. An examination of Fig- 
ure 1 shows that alveolar bone loss was 
least in those patients with a fasting blood 
glucose of 70-79 mg. per cent. There was 
an increase in the scores calculated from 
patients having a fasting blood glucose of 
< 69, 80-89, and go-g9g mg. per cent. There 
was a marked increase in alveolar bone loss 
in those patients with a fasting blood glu- 
cose of >1 mg. per cent. Figure 1 also 
shows a comparison with the mean scores 
Basi- 
cally, the curves follow the same pattern 
except in the <6g9 mg. per cent group. When 
the edentulous cases are excluded from this 


obtained from dentulous cases alone. 


group, the mean score for alveolar bone loss 
is slightly less than the 7o 
group. 


79 mg. per cent 


Coefficients of Variation. An examina- 
tion of Table 11 reveals that basically the 
coeficients of variation decrease with an 
increase in the blood glucose percentages. 
The conclusion to be drawn is that the 
individual subjects seem to cluster about 


r - 
y 
e 
t 
n 
n 
d 
‘e 
yf 
in 

he 
e 
ge 
WS 
nt 
SS | 
yne 
VS 
Ave Grouy No. of Patients 
AS 
WO 
ort 
eo 
rt, 

lot 


_ 
te 


Manson-Hing and E. Cheraskin 


Aveust, 1961 


TaBLe II 


RELATIONSHIP OF FASTING BLOOD GLUCOSE TO ALVEOLAR BONE LOSS 


69 70-7 


Mean Alv eolar Bone Loss Score 234 _ 
Standard Deviation 


Coefficient of Variation 8 3 
Mean Difference 

Standard Error of Ditterence is 
Observed ¢ Value 6 
Degrees of Freedom 


P 


the mean more in the upper blood glucose 
groups than in the lower ones. 

3. Statistical Significance. From Table 
II it can be seen that there is no statistically 
significant difference between any of the 
blood glucose groups when compared to 
similar groups that are greater or less by 10 
mg. per cent. This is evidenced by the 
probability factor of .¢ and >.1. The P 
value was also checked for all the groups. 
There were no statistically significant difter- 
ences shown except between the 
>100 mg. per cent group and the <69, 

79, and 80-89 mg. per cent groups. 
There the P values were <.04, and 
925, respectively. It is evident that the 
greatest significant difference occurs  be- 


the se 


periodontal 
widening 


scores 
1.3 
1.1 
including edentul 
0.8 patients 
0.g¢e 4 
only dentulous 
0.4% patients 
0.5 
<69 70-79 80-89 9-99 >100 


fasting blood glucose (ag. percent) 


Fic. 2. Relationship of fasting blood glucose to 
periodontal widening. 


Blood Glucose Groups 
(mg. per cent) 


gO-99 >10¢ 
220 7.9 4.0 
; 28 
1.30 
71 43 16 
I 


tween the >100 mg. per cent 
the 70-79 mg. per cent group. 


Periodontal idening. This roentgeno- 


group and 


graphic sign will be discussed in terms of 
(1) mean scores, (2) coefficients of varia- 
tion, and (3) statistical significance. 

1. Mean Kigure 2 
mean scores of all patients (dentulous and 
edentulous) and the scores when 
edentulous patients were excluded. An ex. 


Scores. shows the 


mean 


amination of these scores shows the effect 
of excluding the edentulous cases. Patients 
having severe periodontal widening would 
be scored but once, having lost their teeth, 
would not be counted and thus would lower 
the mean score of the blood glucose group 
they belong to. This effect is greatest in the 
<Og and >I mg. per cent blood glucose 
groups. The rest of this analysis will pertain 
to the scores obtained trom the study of all 
the patients. Figure 2 shows that perio 
dontal widening is least in the 70-79 mg. 
per cent blood glucose group and, basically, 
this condition increases as the fasting blood 
glucose rises above or falls below that ot 
this group. 

2. Coefficients of Variation. An examina- 
tion of Table 11 shows that the smallest 
coeficient of variation occurs at the 90-99 
mg. per cent group and is greatest at the 

69 group. In other words, the individual 
scores more closely cluster about the mean 
in the gO-99 mg. per cent group. 

3. Statistical Significance. Irom Table 
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RELATIONSHIP OF FASTING BLOOD GLUCOSE TO PERIODONTAL WIDENING 


Mean Periodontal Widening 


Score 
Standard Deviation 
Coefhcient of Variation 1 3h 2 
Differ nce 
Standard Error of Difference 22 
Observed / Value 62 
Degrees of 48 


nit can be seen that there is no statistically 
significant ditterence between any of the 
blood glucose groups when compared to 
similar groups that are greater or lesser by 
10 mg. per cent ot blood glucose. This is 
evidenced by probability values that are 
ereater than .os. The P value that most 
closely approaches significance is shown 
between the 80-8g and go-99 mg. per cent 
groups. The P value was also checked for 
all the groups. There were no statistical 
ditferences shown except when the 70-79 
and gO-9g groups were compared. A P 
value of <.005 was obtained when the 
scores of these two groups were analyzed. 


COMBINATION OF THE TWO 
ROENTGENOGRAPHIC SIGNS 

An analvsis of the data will be offered 
tor alveolar bone loss and periodontal wid 
ening. The combination of these two signs 
will be discussed in terms of (1) mean 
scores, (2) coefiicients of \ ariation, and ( 3) 
statistical significance. There exists a differ 
ence in the scoring systems ot these two 
signs, alveolar bone loss being measured on 
a six point scale and periodontal widening 
on a three point scale. In order to equate 
these scores, the periodontal scores were 
doubled SO that i \ alue could be placed on 
the combination of these two roentgeno- 
graphic signs. 

1. Mean Scores. It appears from igure 3 
that the relationship between fasting blood 
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Blood Glucose Groups 
(mg. per cent) 
39 gO-99 > 100 
bes 
I 6. 1.2 
126 54 
2 I 
4 
JI 
69 41 


t 


glucose and the presence of these two signs 
is parabolic. In other words, alveolar bone 
loss and periodontal widening are least 
with fasting blood levels in the 70-79 mg. 
per cent range. As the fasting blood glucose 
increases or decreases, the combination of 
alveolar bone loss and periodontal widening 
increases. 

2. Coefficients of Variation. Table tv 
shows that the coefficients of variation 
more or less decrease with an increase in the 
blood glucose groups. The conclusion to be 
drawn is that the individual findings more 


ing bl i glucose (mq. percent ) 


lic. 3. Relationship of fasting blood glucose to alve- 
olar bone loss and periodontal widening (100 rou- 


tine dental patients). 
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TaBLe IV 
RELATIONSHIP OF FASTING BLOOD GLUCOSE TO ALVEOLAR BONE LOSS AND 
PERIODONTAL WIDENING 
Blood Glucose Groups 
me. pe r cent 
ale) SO ) 
Mean Alveolar Bone Loss and 
Periodontal Widening Scores 5.6 
Standard Deviation ) 
Coefficient of Variation ca 4 
Mean Difference 1. 
Standard Error of Differenc ( 10 
Observed ¢ Value 615 9 
Degrees of Freedom i> 69 11 


P 


closely cluster about the mean in those 
cases with hyperglycemia. 

3. Statistical Significance. Table 1vshows 
no statistically significant difference be- 
tween any of the fasting blood glucose 
groups and their adjacent group or groups. 
A comparison of each group with all others 
showed no statistically significant differ 
ences except between the 70-79 mg. per 
cent group, and the go-99 and >1 mg. 
per cent groups. The P values here were 


and I, respectively. 


DISCUSSION 


The data will be discussed in the tollow 
ing fashion: (1) mean scores, (2) coefh 
cients of variation, and (2). significant 
probability values. Because ot the close 
correlation between age versus glucose 


levels and roentgenographic signs versus 


Alveolar Bone Loss 

Periodontal Widening 

Alveolar Bone Loss and 
dontal Widening 1.1 


age, the age factor will be analyzed in terms 
of blood 
signs. 

1. Mean Scores. 


score values tor the two entgenographic 


oluce se and roentgen graphic 


\n analysis of the mean 


signs, considered independently and_ in 
combination, points up the fact that the 
patterns are parabolic. Moreover, the para- 
bolic picture is more clearcut when the two 
sIgns are combined. These data would tend 
to indicate that there is a range of blood 
lar roent- 


genographi sign or group ot sIgns Table 


glucose normality for a partici 
v) in the general range ot 7g mg. per 
cent. This information also suggests that 
fasting blood glucose levels above and be- 
low these narrow ranges are apt to be as 
sociated with roentgenographi findings. 

2. Coeff tents of Vartation. 
speaking, the lower the coethcient of varia 


nerally 
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TaBLe VI 
COMPARISON OF COEFFICIENTS OF VARIATION 
Blo Glucose Groups 
mg. per cent) 
OG 99 > 100 

Alveolar Bone Loss ; 
Periodontal Widening ; 13 125 54 1O 
\|veolar Bone Loss and Perio 

dontal Wide ning 102 9? $4 4 
tion, the more the individual scores cluster per cent groups, and the 70-7g and >10c 


about the mean. Thus, a coefficient of mg. per cent groups, when the two roent- 
variation of zero 1s the ultimate in that it genographic signs were combined. It is 
signifes that all subjects provide scores clear that the greater the hyperglycemia, 
exactly like the mean. the more significant is the difference in these 

Table vi summarizes the coefficients of combined roentgenographic signs, when 
variation with respect to the fasting blood these patients are compared with those 
glucose groups and the single and combined having blood glucose levels of 70-79 mg. 
roentgenographic signs. It can be seen that per cent. 
basically the indi idual scores cluster more 
closels in the higher blood glucose groups. 

3. Significant Probability Factors. TVable There are some investigators who con- 
vil gives a tabulation of the significant tend that with increasing age the normal 
probability findings tor the two single and blood glucose values increase. Certainly, 
combined roentgenographic signs. It is the data from which this study is derived 
noteworthy that patients having fasting indicate that roentgenographic signs, in the 
blood glucose levels of >100 mg. per cent main, occur predominantly in the older age 
show significant differences in the amount groups (Table vit). Hence, it was thought 
of alveolar bone loss when compared to necessary to analyze the relationship be 


those with levels below go mg. per cent. tween roentgenographic signs and_ blood 
For periodontal widening, the only signifi glucose levels in a single age group. 
cant differences occurred when the 70-79 Figure 4 graphically demonstrates the 
and gO gg mg. per cent groups were com- relationship of fasting blood glucose to 
pared. However, significant ditferences ap- alveolar bone loss and periodontal widening 
peared between the 70 7g and go 99 mg. in the 1g patients between the ages of forty 
LI Vil 
COM RISON OF SIGNIFICAN ROBABILITY VALUES 


Relationship of the Fasting 


P 
Blood uCOSE Groups 
Value 
mg. per cent 
Mveolar Bor os 69 with >1 5 
g with >1 5 
with >1 < 
Periodontal Widening g with go-99 <.006 
Combination of Alveolar » with 9 Q9 < .O§C 
Bone Loss and Periodontal Widening g with >1 .O10 
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VIII 
PERCENTAGE FREQUENCY OF PATIENTS WITH 


ROENTGENOGRAPHIC SIGNS BY AGE GROUPS 


Alveolar 


Bone 


Alveolar Periodontal | 
Group Bone Loss Widening p conte 
eriodontal 
Widening 
I ly 44 22 
2 29 ) 
30-39 )6 $2 2 
40~49 I + 4 
50-59 
fy Hy | 


and forty-nine. An examination of Figure 4 
and a comparison between these data and 
the findings in Figure 3 indicates that the 
parabola is more exaggerated when the age 
factor is eliminated. There were no signifi- 
cant differences observed when each group 
was compared to any other group (Table 
1x). However, a comparison of Tables 1\ 
and 1x shows that the individual scores for 
the one age group cluster more about the 
mean than the entire 
group as judged by the coefficients of varia- 


was observed for 
tion. Thus it appears that age, or some 
factor operating with age, may be involved 
in the relationship of the two roentgeno 
graphic signs and glucose metabolism. 


Manson-Hing and FE. Cheraskin 


ly 
= 9.09 
| 
—_ 
hic. 4. Relat onship of fasting blood glucose to alve 
lar bone loss and periodontal widening in patients 


forty to fortv-nine vears of age. 


SUMMARY 


1. This report analyzes the relationship 
of two roentgenographic signs (alveolar 
bone loss and periodontal widening) to the 
fasting blood true glucose in a group of 1c 
routine dental patients. 

2. An examination of the available data 
points out the need for evaluating edentu- 
lous patients as to the cause of loss of their 
teeth. 


3. An analysis of the mean score values 


IX 
REI TIONSHI OF | ING BLOOD GLUCOSE TO ALVEOLAR BONE LOSS AND ERIODON IL WIDENING 
4 49 YEAR AGE GROUP 
Blood Glucose Groups 
me. pe r cent 

Mean Alveolar Bonk | oss and Per 
dontal Widening Values f 4 4 

Standard Deviation 4 as 4 
Coefficient of Variation 4 4 
Mean Diterence 2 
Standard Error of Ditterenc 1 of 
Observed ¢ Value 
Degrees of Freedom i 
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VoL. 
for the two signs, considered independently 
and when combined, points up the fact that 
the patterns are generally parabolic. More 
over, the parabolic pattern is more clearcut 
when the signs are combined than when 
each sign is analyzed alone. 

4. A study of the coefficients of variation 
shows that, in general, the individual scores 
cluster more closely about the mean in the 
higher blood glucose groups. 

, An analysis of the significant proba- 
bility values shows that the 70-79 mg. per 
cent fasting blood glucose group has P 
§ when compared to one of 


values of 
the higher groups for the roentgenographic 
signs, singly and in combination. 

6. The findings in this report suggest 
that the two roentgenographic signs (alveo 
lar bone loss and periodontal widening) are 
associated with both hyper- and hypo- 
glycemia. 
7, The evidence derived in this report 
suggests that the age factor, or some other 
factor operating with age, is associated with 
hyper- and hypoglycemia in the relation- 
ship of these two roentgenographic signs 
and glucose metabolism. 

8. These data suggest that the range of 
fasting blood glucose normality may be 
more narrow than 1s usually accepted. 

g. Earlier reports?* have shown that the 
two-hour blood glucose is a better indicator 
of glucose metabolism than tasting blood 
glucose with regard to oral symptoms. A 
report to follow’ will analyze the relation 
ship of the two-hour blood glucose to these 
roentgenographic signs. 


E. Cheraskin, M.D. 

University of Alabama Medical Center 
gig 7th Avenue South 

Birmingham \labama 
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CYST OF THE OS CALC]S* 


NEW YORK, NEW YORK 


HE os calcis can be the site of any type 

of osseous other connective tissue 
pathology. As determined 
from the literature, the os calcis is neither 
exempt from nor more prone to any par. 
ticular Among described 
involving the os calcis, benign bone cysts 
have been sporadically reported.'~* In most 
ot the cases mentioned, the CYSt Was dis- 
covered as an incidental finding when the 
extremity was roentgenographed following 
trauma. 


or 


far as can be 


lesion. lesions 


The cysts occurred in the anterior 
inferior portion of the This is the 
classic site given in all reports. We would 
like to describe a case of a benign bone cyst 
which was found in an unusual location. 


bone. 


REPORT OF A CASI 


The patient was a fifty-one year old white 
female with a 
had sustained an injury to 
ankle in a fall. Immediately after 
were pain and swelling of the heel « 


cong enital kyphoscoliosis who 


her right foot and 
the fall there 
ind ankle. 
Weight could not be borne on the affected ex- 
tremity. There was no history of trauma or disa 
bility of the to the 
injury. 
metabolic or 


lower extremity previous 
There was no known background of a 
endocrine disturbance. A roent 
genogram of the right foot and ankle after ad- 


Hospital 


the os calcis 


mission to the [ niversity re vealed a 
of 


occurred 


comminuted fracture 


The 


superior aspect ot the bone 


at the 


The fracture frag 


fracture had posterior 


tO have composed t 
] 


lesion. 


ments appeared 


ne posterior 
superior wall of a cystic 


4 
Because of the unknown nature of the Cvsti¢ 


lesion and because of the di spl iced bone frag 


ments and partial Achilles tendon avulsion, 


surgical exploration was indici \t 


five days after the trauma, a unicameral 


cyst was found.: This was roughly ovoid in form 


with a small, globular outpocketing antero 


medially. The cyst contained small blood clots 
* From the Dey 
Hospital Center. 
+ Assistant Prof 
Hospital; Assistant Visiting 
Associate Professor 


Bellevue Hospita 


artment of Radiology ar Orthope Surger 


ssor of Radiology, New York [ 
Roentgenologist, Bellev 
of Irthoy edic Surgery, 


l; Assistant Attending 


niversity 


it Hos} ital. 


Surgeon, Orthope 


hoc 


New York University Post-Gra 
lic Surgeon, 


and HARVEY P. KOPELL, M.D.! 
and a moderate amount of  serosanguinoys 
fluid. A very thin lining membrane was dis. 


The specimen 
mitted to the Pathology Laboratory consisted 


closed through curettage. 


of fragments of the fractured os calcis with the 
contents of the curetted cystic area. The bone 
specimen showed a fairly acellular layer of 
lining some parts of the surface 
fragments. 


fibrous tissue 
of the 
places revealed evidence of 


This fibrous tissue in 
The 
curetted specimen consisted of dense fibrous 
and clot. The pathologic 


bony 
hemorrhage. 
diagnosis was 
“fragments of bone Cy st. 

The laboratory tests included a complete 
blood count, urinalysis and sedimentation rate, 
phosphatase (acid 
\-G ratio and 

calcium and 
phosphorus, and tests for tubular resorption of 


serum calcium, phosphorus, 
and alkaline), total 
creatinine, urinary 


proteins, 
creatinine, 
phosphorus. The tindings were all within nor. 
mal limits. 

Figure 2 shows the right ankle ; fter surgical 
of the comminuted 
fragments. kor purposes of comparison, a roent- 


exploration and removal 
genogr aphic study of the left os calcis was done 
(Fig. 3 and 4 gly, this also revealed 
a triangular area of radiolucency at the pos- 
terior superior portion of the OS calcis. There 
was an ap ane horizontal septal division in- 


The | 


increased bone density 


Sut rprisit 


feriorly. lesion was marginated by a line of 
. Bone 1 tr rabec ul: ition and 
| throughout the remainder 
extremity. We 


cyst of the 


den 
oft 


assumed thi 


were norm 


the os calcis at ‘d visualized 


to represent a benign 


opposite os calcis. A skeletal survey was per 
tormed to rule out other cystic lesions. None 
were found The patient postoperative period 


was uneventful. 


DISCUSSION 


\ major problem confronting the roent- 
genologist on the demonstration of 


is benign or 


al be yne 


lesion 1s to decide whethet 


malignant. The expression of this potential 


f the New Y Univ School of M I ind the Bellevu 
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Ous 
- lic. 3. Roentgenogram of the left ankle demonstrat 
Wi 
“sy " ing a radiolucent lesion with a densely marginated 
border in the posterior superior portion of the os 
ete 


calc 1S 


ate, 
acid 
and 
and 
n of 
10r- 
Fic. 1. Roentgenogram of the right ankle showing 
comminuted fragments, d splaced superiorly, 

ited which appeat have composed the posterior 
superior Wall Of a Cystic 


ent- 
lone 
aled 
pos 
ere 
in- 
le of 
and 
nder 
We 
the 
per- 
ne 


riod ‘ic. 4. Roentgenogram of the left os calcis in a 
sagittal view. 


ent- 
yone 
n or 
itial 


Fic. 2. The right ankle after surgical exploration and 


removal of the comminuted fragments. 
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is the same for the os calcis as for other areas 
of the osseous system. A sharply delineated 
lesion with a discrete condensed border 
points to the benign nature of the abnor- 
mality. It is possible to have a sharply 
delineated lesion in a malignant process, as 
in a myeloma. It is also possible to have a 
sharply delineated lesion in a benign process 
such as gout or an eosinophilic granuloma. 
However, the presence of a densely mar- 
ginated border almost always indicates a 
benign entity. When such a lesion which 
does not demonstrate significant expansion 
from within is presented, it reinforces the 
impression of benignity. Laboratory data 
are important in confirming the roentgeno 
graphic impression. 

We believe that cysts ot the os calcis are 
probably of greater frequency than the 
relatively few reports would lead one to 
suppose. The available literature does not 
mention the possibility of a contralateral 
lesion. The fact that the lesion in this case 
is presumed to be bilateral (the contra. 
lateral side was not biopsied) and that it is 
not in the accepted classic location does not 
detract from the diagnosis of a benign bone 
cyst. 

Benign bone cysts can be found in any 
part of the skeletal system derived from 
endochondral bone. These lesions occur 
near an epiphyseal line and by juxta- 
epiphyseal growth migrate toward the 
diaphysis. The basic formation of the cyst 


comes about through a limited disorder of 


an early member of the osteogenic sequence 
rather than through disturbance of a ma- 
ture bone element. We used the term 
“limited” 
formed, normal bone formation and growth 
may occur at the site from which the cyst 


above because, once the Cyst Is 


arose. This explains the normal bone inter 
vening between the cyst and the epiphyseal 
line. The relatively 
border may represent a proliferative re- 
sponse to the lining membrane; it may result 


dense surrounding 


from the pressure of the enclosed fluid or 


from diffusion of osteogenic inductive ele 


1961 


ments from the fluid or membrane. If this 
border were purely a mechanically induced 

phenomenon caused by diversion of stress 

lines, one would expect, in an eccentrically 
placed lesion 1 ina long bone, marked asym- 
metry of the margin; w heve the border 
parallels the main force lines, it should be 
thicker. In general, the bone density sur. 
rounding the cyst bears no rel: itionship "a 
the axial stress configuration, so the border 
apparently is not simply a mechanically 
induced phenomenon. 


SUMMARY 


Bone cysts ot the os calcis hav e been de- 
scribed in the literature. Previous authors 
have stressed the localization of a benign 
cyst to the anterior inferior portion of the 
os calcis. A case has been reported in which 
the lesion occurred at the posterior superior 
portion of the OS calcis with the roentgeno- 
graphic demonstration of a similar lesion in 
the contralateral bone. 


Robert O. Christman, M.D. 
University Hospital 

303 East 20th Street 

New York 3, New York 
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THE ROENTGENOLOGIC FEATURES OF ACROMEGALY 


By ERICH k. 


LANG, M.D.,* and WALTER T. 


BESSLER, M.D. 


BALTIMORE, MARYLAND 


HE advanced stages of acromegaly 

show. characteristic roentgenologic 
changes of the bones and joints. Particu- 
larly, the skull roentgenograms may prove 
to be of diagnostic importance. In most 
cases, there is enlargement and erosion of 
the sella caused by the increasing pressure 
of the hyperplastic pituitary gland. The 
roentgenologic other 
structures occur rather late in the course 


manifestations in 


ot the disease: nevertheless, these changes 
are of great importance tor the understand 
ing of the dynamics and pathogenesis of 


this disease. 


PATHOGENESIS 


It is well established that the disease is 
due to an increase in function and size of a 
portion ot the anterior lobe ot the pituitary 
gland.’ Pathologically, the lesion is most 
commonly an eosinophilic adenoma but, 
occasionally, mere hyperplasia of the eo- 
sinophilic cells without actual adenoma 
formation or even eosinophilic adenocar- 
cinoma or chromophobe adenoma may give 
rise to this clinical syndrome. The expansile 
growth of the pituitary neoplasm causes the 
familiar erosion of the osseous wall of the 
sella and the characteristic bulging of the 
diaphragm. The absence of roentgenologic 
changes of the sella, however, does not al- 
low one to exclude the diagnosis of acro- 
megaly, since the pituitary gland may show 
marked increased hormonal activity with- 
out significant enlargement hyper- 
plasia. The most obvious manifestations of 
the disease are caused by the liberation of 
excessive amounts of growth hormone. The 
mere pressure of the tumor, however, may 
result in a disturbance of the other pitui- 
tary functions of the uninvolved portion of 
the gland or may cause symptoms by pres- 
sure on adjacent nerves.’ 


ment of Radiology, The Johns Hopkins Hos 


pital, Baltin 


CLINICAL AND ROENTGEN FEATURES 

The excessive amount of growth hormone 
or somatropin has a direct effect on the 
osseous, cartilaginous and connective tis- 
Tn childhood, the overproduc- 
tion of growth hormones causes so-called 
pituitary giantism. If the onset of the dis- 
ease 1s during early adolescence, giantism 
with acromegalic features is the usual form 
of presentation. If, however, the onset of 
the disease is in adulthood, one observes 
the typical acromegalic 

The accentuation of normal appositional 
growth of bone is the most significant roent- 
genologic feature of this disease. Marked 
spur formation and relatively early ap- 
pearance of degenerative osteoarthritic 
changes are noted in the majority of pa- 
tients.”"* This appositional bone growth is 
most characteristically demonstrated in 
areas of normal bone prominence such as 
tuberosities and sites of muscular or liga- 
mentous attachment.® Periosteal new bone 
formation, particularly along the anterior 
margins of the vertebral bodies, is one other 
classic manifestation of this type of pro- 
cess.:!°! The typical facial appearance of 
the patient is caused by the prominence of 
the zygomatic arches and_ supraorbital 
ridges, as well as by prognathism. These 
changes again are due to appositional bone 
growth as well as overgrowth and elonga- 
tion of the mandible and lower teeth. 

Elongation of the bones by endochondral 
growth is seen more rarely than apposi- 
tional growth, mainly because most pa- 
tients are observed during puberty or later, 
when most epiphyses have fused. It is 
stated, however, that even in this age group 
there may be limited endochondral growth 
at special sites.'** Weinberg points out 
that, particularly in the deep layers of the 
articular cartilage, there may be endo- 
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chondral growth resulting in increasing 
length of the tubular bones, even after 
what appears to be complete obliteration 
of the epiphyseal cartilage. Marked cartilage 
proliferation, however, is seen in the regions 
of the costochondral junctions, as well as in 
the joints of the hands and feet.'*** The 
costochondral junction of the ribs shows 
marked proliferation below both the peri- 
chondrium and the periosteum. This results 
in marked prominence of this region, there 
by causing the so-called acromegalic rosary. 
4 marked proliferation of joint cartilage 
has long been recognized as a classic feature 
The nature of the 


» 
0 


ot this disease.’ 
rapidly tormed cartilage, however, appears 
to be in considerable doubt. Karly degener 
ative changes are found in_ periarticular 


areas, and particularly so in the region of 


the junction of the perichondrium and 
periosteum. 

The collagen tissue also shows a marked 
response to the excessive amount of growth 
hormone. Thickening of the skin, increase 
of the periportal connective tissues, in 
crease of the supporting network of the 
bronchi, changes in the connective tissues 
supporting the renal parenchyma, and even 
interstitial tissue hypertrophy of the pan 
creas have been reported.*!*:'® There may 
be painful swelling of the finger joints and 
generalized enlargement of the soft tissues 
of the fingers, as well as actual thickening 
of the synovia as seen on microscopi 
sections. 

Generalized and localized osteoporosis 1s 
a well-known feature of this disease.:!*:!%” 
The most typical example of localized 
resorption of bone is the classic enlarge 
ment of the frontal sinuses. This is un 
doubtedly caused by a dual process, 7.e., 
both bone resorption and apposition, re 
sulting in a large frontal sinus with bulging 


of the supraorbital ridges. The tubular 


bones are consistently subjected to both 
resorption and apposition. Curschmann’‘ 


and Kellgren et a/.'* have emphasized the 


excessive modeling of tubular bones result 
ing in abnormally thin, spindly pha 
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ROENTGEN FINDINGS 

The material analyzed for this Paper 
consists of 31 patients, most of them with 
long-standing symptoms (mean duration of 
disease, nine years). The age distribution 
ranged between twenty-four and seventy. 
seven years. The roentgen findings are 
tabulated in Tables 1 and 11. 


SKULL 

The classic changes of the sella were en- 
countered in 29 of 31 patients (Table 4), 
Only 2 patients showed a sella which was 
considered normal in size and contour. The 
most frequently encountered manifestation 
was generalized enlargement of the sella 
with rarefaction of the dorsum and assoc} 
ated demineralization of the anterior and 


posterior clinoids. Complete destruc tion ot 


the dorsum of the sella was encountered in 
only 4 patients and did not necessarily 


correlate with a particularly active form of 


the disease (Fig. 1, .4 and B). The fact 
that the disease was chronic in the patients 
examined in this series may well account 
for the high percentage of positive findings 
in the sellar region. Steinbach ef a/.”' also 
noted a significantly large number of posi 
tive findings of sellar destruction (| per 
cent). 

The second most common feature was 
prominence and enlargement of the frontal 
sinuses; this was present in 23 of 31 pa 
tients (Table 11). Contrary to the observa- 


tion ot Steinbach el al,?! there Was no sig 


| 
OSSEOUS CHANGES OF HE SELI URCICA 
e No. of 
Changes 
Cases 


Complet destruction of the dorsum « 
the sella 4 
Generalized enlargement of the sella with 
rarefaction of the dorsum ty) 
Slight enlargement of the anteroposterior 
diameter of the sella f) 
No apparent change 2 


Total 31 
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ROENTGEN FINDINGS OF ACROMEGALY 


Site and Changes 


Skull (31 Cases 
Cranial manifestations 
Cranial vault--circumscribed manifestations 
Occipital spur formation 
Prominence and enlargement of sinuses 
Frontal 
Maxillary 
Mastoid enlargement 
Hands (23 Cases 
Heads and bases of phalanges 
Phalanges and metacarpal shafts 
Phalanges and metacarpal shaft elongations (endo 
chondral ossification 
Joint cartilage W ide ning of 10 nt spaces) 
Osteoarthritis 
Exostose 
Large tufts of terminal phalanges 
Dittuse osteoporosis 
Cases 
Shafts of phalange 
Heads and bases of phalanges and metatarsals 
Tufts of dist i| ph i inves 
Tarsals 
Osteoarthritis 
space 
Thora 1¢ Pin Thi racic ag 2 ases) 
Length of vertebral bodies (particularly anterior 
circumference apposition 
Intervertebral disks 
Calcified disks 
Osteoarthritis 
Increased anteroposterior diameter of the chest 
Anterior bulging of the sternum 


Intervertebral disks 


Length of vertebral bodies (modeling of posterior 


circumference of he 


W both resorption ar One growth at 


nificant distribution of the male and female 
patients in this respect. Two thirds of the 
entire group also showed correspondingly 
large maxillary antra. An evaluation of the 
degree of pneumatization of the periantral 
ar cells was quite difficult. However, it was 


growth of bone, 
thickening and 


Joint cartilage hypertrophy (widening of the joint 


Appositional 


Osseous 
No abnormal 


resorption and ae 
findings 


osseous bone modeling 
OV ergrowth 
No. oft Cases 


No. of Cases No. of Cases 


Fi te 


felt that about one-third showed probably 
increased pneumatization. The mastoid tip 
in particular often showed extensive pneu- 
matization and prominence. About one- 
third of all patients, most of them male, 
showed marked prominence of the occipital 
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ic. 1. (4) Lateral roentgenogram of the skull show 

ing complete destruction of the dorsum of the sella 

and posterior clinoids with marked thickening of 
the entire calvarium and hyperostosis frontalis in 
terna. The occipital protuberance is quite prom 
inent, forming a spur-like hyperostosis at the point 
of insertion of the ligament. (B 


almost complete destruction of the dorsum of the 


nuchal There is 


sella and the posterior clinoid processes. Note the 
selective thinning of the parietal bones. 


protuberance (Fig. 1.7). The occipital pro 
tuberance projected in the form of a spur 
apparently formed by marked bone apposi 
tion at the point of the insertion of the 
nuchal ligament. 

One of the most interesting observations 
which has been made in the literature on 
acromegaly is the presence of both thinning 
and thickening of the vault,'3!5 
This either involves the entire cranial vault 
or is localized to the frontal and parietal 
bones. In our series, thickening of the tables 
appeared to be much more common than 


cranial 
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thinning. Localized thickening presented 
most often as hyperostosis frontalis interna, 
Localized thinning was most commonly 
seen in the region of the parietal] bone (Fig, 
1B). Both appositional and_ resorptive 
changes resulted in the loss of the typical 
differentiation between the external and 
internal tables and the diploé. The diploic 
space exhibited a marked increase in den- 
sity and a coarsening ot its trabecular pat- 
tern. A gradual obliteration ot the entire 
diploic space takes place as the disease 
progresses. There Was otten associated soft 
tissue proliferation, probably secondary to 
thickening of the galea aponeurotica. This 
proliferation, appeared to be 
independent of osseous hypertrophy. Prom. 


however, 


inence of the supraorbital ridges and zygo- 
matic arches was a salient feature. The 
enlargement and elongation of the mandible 
was difficult to evaluate from our series 
because most of the roentgenograms failed 
to show the entire mandible and, hence, 
did not allow proper interpretation of this 
region. 
HANDS 

The hrst classic description ot the SO 
called “spade hand” 1886,!" 
These changes are predominantly caused 
by soft tissue hypertrophy. 


dates trom 
of 23 
patients examined in this series showed 
marked thickening of the soft tissues of the 
fingers (Fig. 3). The typical squaring and 
thickening of the phalanges and meta- 
carpals, however, was only seen in one- 
fourth of all patients. Three of 23 patients 
exhibited narrowing of the shafts of the 
phalanges. This phenomenon first 
Marie!’ and appears to be 
limited to juvenile patients. The apparent 
narrowing 1s probably caused by a combina 


Was 


described by 


tion of accentuated growth in length pro- 
duced by excessive endochondral activity 
and abnormal resorption of bone along the 
shaft.’ 

The most characteristic changes in the 
hands are the abnormally wide joint spaces, 
undoubtedly marked hyper- 
trophy of cartilage (14 of 23 cases.)® De- 


caused by 
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generative osteoarthritic manifestations 
were also present and are commonly seen in 
both younger and older age groups affected 
with this disease. Small exostoses occur in 
the areas of tendon or ligament insertion. 


These changes are best seen in the heads of 
the metacarpal bones. The enlargement of 


the ungual tufts of the terminal phalanges 
is one of the salient features more com- 
monly seen in males. Some patients may 
show a combination of hypertrophic 
changes of the distal phalanges associated 
with osteoporosis, thinning and resorptive 
processes of the proximal phalanges and 
metacarpals. This combined type, how- 
ever, was seen in only 2 patients and ap- 
peared to be quite rare. 


A 


Fic. 2. 


Acromegaly 


Fr 


FEET 

The changes of the osseous structures of 
the feet are similar to those of the hands, 
combined hypertrophic and_ resorptive 
changes being very frequent. Nearly all of 
our cases showed characteristic narrowing 
of the shafts of the phalanges contrasting 
sharply with the disproportionately broad 
and square bases and heads. At the same 
time, there was usually thickening and a 
square appearance to the shafts of the 
metatarsals (Fig. 4). These changes prob- 
ably best attest to the dynamics of the 
disease, showing marked resorptive changes 
along the shafts of the phalanges as well 
as apposition and new bone deposition in 
other areas of the same osseous structures. 


A) Lateral roentgenogram of the dorsal spine demonstrating the increased length of the dorsal 


vertebral bodies caused by appositional new bone formation along the anterior aspects. The old anterior 

margin can still be seen as a faint cortical shadow (arrows). (B) Note the marked concavity ot the pos- 
terior aspect of the lumbar vertebrae caused by bone resorption. There is marked widening of the lumbar 


disks and also some osteoarthritic changes. 
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Marked hypertrophy of the ungual tufts, 
widening of the metacarpophalangeal joint spaces 
(secondary to cartilage hypertrophy), and spur 
and exostosis formation at points of te ndon inser 


Fic. 3. 


tion are the salient features. Note the marked 


thickening of the soft tissues. 


In our series, some of the metatarsals also 
showed thinning, which is considered to be 
a rather rare finding. Polyarthrosis of both 
phalanges and metatarsals was commonly 
demonstrated. Hypertrophy of the joint 
cartilage was less commonly seen in the 
lower extremities (5 of 13 cases). 
SPINE 

The first classic description ot the 
changes of the spine was published by the 
Austrian pathologist, Erdheim.'® Since then, 
many authors have re-emphasized the 1m- 
portance of the accentuation of the physio 
logic kyphosis of the upper dorsal spine and 
the compensatory 
lumbar spine in the diagnosis of this dis- 
eas The most distinctive 
changes, however, are undoubtedly those 


hyperlordosis of the 


e 5,6, 7,10,13,18, 21,23 
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caused by the selective apposition and re. 
sorption of bone along the dorsal and 
lumbar spine.”* In this series, there ap- 
peared to be a significant difference in the 
changes of the dorsal and lumbar vertebrae. 
The dorsal vertebrae predominantly showed 
apposition, particularly along the anterior 
aspect of the vertebral bodies (Fig. 2/4), 
These changes appear to be characteristic 
of the disease and deserve special attention 
when reading lateral chest roentgenograms, 
Conversely, the lumbar spine predomi- 
nantly showed modeling of the posterior 
aspects of the vertebral bodies, undoubt- 


edly secondary to resorptive processes 
(Fig. 2B). Both lumbar and dorsal spines 
may show increased height of the inter- 


vertebral disk spaces. In a few instances, 
however, there was also evidence of degen- 
eration and secondary narrowing of some 
of the disk interspaces. This was only seen 


ic. 4. Posteroanterior roentgenogram of the foot. 


Exaggerated overmodeling of the shafts of the 
phalanges contrasts with the hypertrophic changes 
ot the heads and bases. Septa can be discerned in 
the soft tissues, indicative of edema. 
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‘n the region of the lower dorsal spine. The 
upper dorsal spine and the lumbar spine 
showed a uniform increase in the interverte- 
bral disk spaces. Osteoarthritic changes 
were observed in 15 of 20 cases. The spurs 
seen in these patients, however, are much 
more uneven and irregular than those com- 
monly associated with degenerative osteo- 
arthritic disease in older age groups. Fur- 
thermore, there appeared to be a significant 
absence of sclerosis of the end plates of the 
vertebral bodies, which ts characteristic of 
nonacromegalic degenerative osteoarthritis. 
These changes are believed to differentiate 
the osteoarthritis seen in acromegaly from 
that seen in the old age groups. 


CAGI 

The anteroposterior diameter of the 
chest is often increased in acromegalic pa- 
tients: this 1s due to the more or less hori- 
zontal position of the manubrium and the 
associated ventral displacement of the 
sternum. The ventral ends of the ribs are 
often thickened and the costochondral 
cartilage Junction may show knotty pro- 
liferations characteristic ot the acrome 
galic rosary. Finlav and MacDonald" 
frst commented on the fusiform widening 
of the costochondral junctions, which was 
present in 50 per cent of their cases. Waine 
et al. telt that the cartilage ot the costo 
chondral junction was surrounded and en 
veloped in a sheath of new bone formed by 
the proliferating periosteum. Resorptive 
processes along the ribs are quite rare and 
are usually localized to only a few seg 
ments. 


HI] TOENTS 


In addition to the tabulated changes 
(Table 11), one may frequently see degen 
erative changes of the hip joints. It is 
postulated that these changes are caused 
by a qualitatively inferior cartilage which 
degenerates early and hence exposes the 
osseous components of the joints to tric 
tion. In these areas very severe reactive 
sclerosis may be encountered and_ there 
may in fact be partial destruction of the 


osseous components. Genuine degenera- 
tive osteoarthritic spur formation is then 
seen. 

DISCUSSION 

The diagnosis of acromegaly remains 
primarily a clinical problem. Roentgeno- 
logic studies, however, offer a method for 
objective comparison of the progression or 
regression of changes caused by this dis- 
ease. One of the aims of careful follow-up 
is to determine whether the disease is 
quiescent or active and what effect therapy 
has had. 

Three of our patients have been fol- 
lowed for a number of years with multiple 
roentgenographic studies both prior to and 
atter definitive therapy. These patients 
showed progressive osseous and soft tis- 
sue changes before therapy. The regression 
of these changes after radiation therapy or 
surgical extirpation of the tumor was not 
always dramatic. Initially there was a 
marked reduction of the soft tissue swell- 
ing of the fingers. This observation has 
been confirmed by many authors but at- 
tempts to quantitatively assess this finding 
have thus far failed.*:'* The regression of 
soft tissue swelling was only observed in 
the first few weeks and failed to reach 
complete restoration to normal, thus leav- 
ing residual enlargement which was prob- 
ably due to irreversible connective tissue 
hyperplasia. Neurologic and ophthalmo- 
logic defects also showed excellent early 
regression, since these changes had been 
caused by pressure of the tumor mass 
which responded rapidly to therapy. 
Changes of the osseous system appeared to 
show little effect from the changed _ hor- 
monal levels. In fact, with the exception of 
recalcification of the clinoids and _ sella, 
there was hardly any regression of the 
existing osseous changes. Only 1 patient 
showed definite bone apposition along the 
shafts of the tarsal phalanges which had 
demonstrated the classic modeling and 
thinning during the active form of the dis- 
ease. These changes became apparent one 
and one-half years after a tumor dose of 


’ 

1d 

p- 

he 

or 

). 

Ic 

1S. 

or 

eS 

es 

n- 

ne 

en 

ot. 

ges 

| 


328 Erich 


3,500 r had been delivered via five external 
ports to the sellar region. 

Pantopaque ventriculography, exactly 
outlining the floor of the third ventricle, 
will aid greatly in the evaluation of the 
response of suprasellar tumor 
treated with external radiation therapy or 
implantation of radioactive materials. 


masses 


SUMMARY 


Bone apposition along the anterior as 
pect of the vertebral bodies of the dorsal 
spine and the increased height of the inter- 
vertebral disks are considered to be char- 
acteristic roentgenologic features of acro 
megaly. The absence of sclerosis of the end 
plates of the vertebral bodies offers a cri- 
terion for differential diagnosis between de- 
generative and acromegalic osteoarthritis 
of the spine. A combination of bone apposi- 
tion and resorption, characteristic of this 
disease, is particularly frequent in the foot. 

The high incidence of sellar changes 1s 
felt to reflect the long mean duration of the 
disease in this series. 

Soft tissue swelling as well as neurologic 
and ophthalmologic changes caused by pres 
sure of the tumor mass show a marked and 
early response to treatment. The OSSCOUS 
changes arc, In general, irreversible. 

Erich K. Lang, M.D. 
Department of Radiology 
Johns Hopkins Hospital 
Baltimore 5, Maryland 
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PRIMARY HYPERPARATHYROIDISM: A CORRELA- 
TION OF ROENTGEN, CLINICAL, AND 
PATHOLOGIC FEATURES* 


Ry HOWARD 


STEINBACH, M.D.,! GILBERT S. GORDAN, M.D.,2 EUGENE EISENBERG, 


VD.2 JACKSON T. CRANE, M.D.,3 SOL SILVERMAN, D.D.S.,‘ and LEON GOLDMAN, M.D. 


SAN FRANCISCO, CALIFORNIA 


HAT the parathyroid glands are in- 

volved in the regulation of the cal- 
cium stores of the body and in maintenance 
of the mineralization of the skeleton has 
heen known for many The 
roentgen appearance of grossly abnormal 
hone produced by excessive secretion of the 
parathyroid hormone has also been ade- 
The problem ot 
determining the earliest roentgen mani 


quately described.°”! 


festations of hyperparathyroidism, how- 
ever, has not been extensively investigated, 
and this study will attempt to do so. 


PHYSIOLOGY 


Phosphate homeostasis 1s maintained by 
the action of the parathyroid hormone on 
the renal tubular transport of phosphate. 
The parathyroid hormone also maintains 


the blood calcium level by mobilization of 


calcium from bone mineral. An excess of the 
hormone, theretore, causes hypercalcemia 
and hyperphosphaturia.”: If phosphate 
loss is not replaced by dietary phosphate 
intake, hypophosphatemia results. 
Evidences of excessive parathyroid ac- 
tivity result either from primary parathy 
roid overfunction, such as in adenoma or 
primary hyperplasia, or from secondary 
hvperfunction as in steatorrhea or renal 
failure. The initiating event for secondary 
hyperparathyroidism is probably hypo 
caleemia; whether hyperphosphatemia has 
asimilar effect is controversial. The kidney 
is also affected by hyperparathyroidism. 
Initially, functional impairment consisting 
of inability to concentrate urine and to 
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conserve phosphate is seen. Later, calctum 
salts are found in the cells and lumen of the 
convoluted tubules. Still later, calcification 
and fibrosis of the parenchyma progress to 
renal insufficiency.’ Secondary pyeloneph- 
ritis and parenchymal calcification further 
complicate the roentgenologic appearance 
of calcium deposition. 

Much has appeared in the literature on 
metastatic calcification of the soft tissues. 
This calcification is of two types: (1) that 
due to hypercalcemia, as in calcific con- 


junctivitis, and (2) that resulting from a 


combination of hypercalcemia the 
hyperphosphatemia of renal failure, as with 
keratopathy and calcification of the alveoli 
of the lungs, vessel walls, gastric mucosa, 
cartilaginous and periarticular structures, 
and other tissues. Curiously, metastatic 
calcification of soft tissues occurs con 
comitantly with decalcification of the skele- 
ton. 

Hyperparathyroidism may cause dis- 
turbances of the urinary tract and skeletal 
system; It may give rise to symptoms of 
resultant acute hypercalcemia, or it may be 
present without evident symptoms. The 
urinary tract symptoms consist of hypos- 
thenuria, polyuria, nocturia, polydipsia, 
and dehydration, most commonly observed 
in patients with severe hypercalcemia. The 
most common urinary tract complications 
are nephrolithiasis, pyelonephritis, and 
nephrocalcinosis. Skeletal involvement may 
frst be manitested by fractures with little 
or no trauma, but rarely by bone pain and 
tenderness. Localized expansion, bending, 
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TABLE | 
GROSS PATHOLOGY IN I12 CASES OF PROVED 
HYPERPARATHYROIDISM* 


Single adenoma 92 
Multiple adenomas I 
Primary (wasserhelle) hyperplasia 9 
Carcinoma with metastasis i 
From: Black, B. M.4 Hyperparathyroid Charl % 
Thomas, Springfield, 1953, p. 2 


or fracture may cause bone deformities. 

The clinical symptoms of acute hyper- 
calcemia are anorexia, nausea, vomiting, 
constipation, abdominal distention, thirst, 
nocturia, polyuria, weakness, and, when 
the serum calcium is exceedingly high, 
lethargy, somnolence, or psychosis. Peptic 
ulcer is extremely common in patients with 
hyperparathyroidism. Hellstr6m' reported 
that 33 per cent of the men and § per cent 
of the women in his series had_ peptic 
ulcers. Many more have ulcer-like symp 
toms, approximately 45 per cent of all pa 
tients with hyperparathyroidism presenting 
themselves because of gastrointestinal dis 
turbances. 

The keystone of diagnosis is hyper- 
calcemia, often of mild degree, requiring 
unusually accurate laboratory procedures 
for recognition and evaluation. Hypophos- 
phatemia, formerly the rule, is now found 
in only about 40 per cent of cases. Hyper 
phosphaturia, demonstrated by a low rate 
of tubular reabsorption of phosphate, is 
uniformly present. Similar chemical abnor 
malities occur in other disorders, such as 
mveloma, sarcoidosis, and neoplasms. 


PATHOLOGY 


Primary hyperparathyroidism be 


caused by a single adenoma, multiple 
adenomas, primary hypertrophy and_hy- 
perplasia, chief cell hyperplasia, or car 
cinoma.*** The incidence at the \Mavo 
Clinic of these lesions as causes of hyper 


parathyroidism is shown in Table 1. Chiet 


cell hyperplasia may be associated with 
islet cell adenonias of the pancreas, chromo 
phobe adenomas of the pituitary, and adre 
nal cortical hy perplasia.® 


Osteitis fibrosa cystica generalisata af. 
tects the entire skeleton. The earliest and 
most severe lesions appear in regions where 
bone production and the invariably assoc. 
ated bone destruction or remodelling occu; 
most rapidly." 
most pronounced changes are in the metaph- 
vses adjoining the growth plate where 


In children, some of the 


calcified cartilage is replaced by primitive 
bone which, in turn, undergoes remodelling 
through 
resorption and surface accretion" (Fig, 1). 


the mechanism of osteoclastic 


In both adult and child, early lesions usy. 
ally appear along the periosteal surface of 
the COFTEX, particularly at the point of 
tendinous or ligamentous attachments. 
Sites of injury, mechanical pressure, or 
tension, with osteoclastic bone destruction 
and osteoblastic repair, appear to be more 
sensitive to the parathyroid hormone. The 
reaction 1S the opposite ot that in acro- 


‘tg. 1. Hyperparathyroidism resulting from hyper- 
plasia in a ten week old child. A diffuse demin- 
eralization and bending deformities of the distal 
ends of the fe mora, tibiae, and fibulae are seen. 
The most marked bone destruction is in the distal 
femur where a_ horizontal linear radiolucent 

shadow is visible proximal to the zone of provi- 

sional calcification. (Courtesy, Doctor G. Melvin 


Stevens, Palo Alto Medical Clinic.) 
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TaBLe II 
AGI D SEX OF PATIENTS WITH BONE INVOLVEMENT STUDIED ROENTGENOGRAPHICALL) 

Average 
No. of Cases Males kemales 
(yr.) 
Total number of patients 47 24 23 45 
(Range 17-70) 
Patients with bone involvement 13 (28%) 6 42 


megaly in which bone production is greatest 
at points of stress. Weinmann and Sicher™ 
found characteristic histologic lesions of 
osteitis fibrosa cystica in bone after the 
extraction of an infected tooth, and ad 
jacent to inflammatory polyps the 
maxillary sinus of patients with moderate 
renal insufficiency and secondary hyper- 
parathyroidism. 

The mechanism by which the parathyroid 
hormone causes bone to be reabsorbed is 
not fully understood, but probably the 
resorption is effected by osteoclasts altering 
the bony matrix and minerals which be- 
come soluble and pass into the tissue fluids. 
This dissolution ot bone substance involves 
the stable, fully mineralized bone, most of 
which is not accessible to the rapidly acting 
transfer mechanism. The bone reabsorbs 
only along the surtaces of the finer struc 
— 

The well developed histologic lesion 1s 
caused by osteoclastic resorption of bone, 
associated with reparative fibrosis and 
formation of poorly calcified immature new 
bone. The compact, cortical bone is re 
placed by spongy bone. Localized accumu 
lations of fibrous tissue and giant cells, 
called “brown tumors,’ may produce ex 
pansion of bone similar to giant cell and 
other benign tumors. “‘Brown tumors” 
undergoing necrosis and liquefaction pro 
duce cysts." 


ROENTGEN FINDINGS 


Forty-seven patients (24 males and 23 
females) from a group of 61 were selected 
tor study because of the availability of their 


roentgenograms. The average age of pa 


Range 17-64) 


tients with roentgenographic lesions was 
three vears less than for the group as a 
whole (Table 1). 

Originally, the diagnosis of hyperpara 
thyroidism was made only when the pres- 
fibrosa 
determined roentgenologically, or by bone 


ence of generalized osteitis was 
biopsy of advanced lesions. Following the 
report of Albright e¢ a/.,> the importance of 
renal complications was emphasized in the 
early diagnosis of the disease. Refinements 
in laboratory methods have further de- 
the incidence of skeletal lesions 
detected by ordinary roentgenographic 
methods. The reported incidence of bone 
lesions has varied considerably; the general 


creased 


consensus of opinion ranges from about one- 
third to 40 per cent**:!” In most reports, 
the extent of skeletal surveys was not de- 
scribed. 

In the group reported here, 13 of 47 pa- 
tients (28 per cent) had bone lesions de- 
tected roentgenologically (Table III). Con- 
sidering only extensive skeletal surveys 
that included roentgenograms of the hands, 
long bones, skull, and pelvis, 13 patients of 
a total of 28 (46 per cent) showed bone 


Tas_Le 


INCIDENCE OF BONE INVOLVEMENT 


No. of Bone 
Cases | Involvement 
Total number of patients 
examined 47 1} 28% 
Patients with complete 
skeletal roentgen study 28 13 (46% 
Patients with roentgen 
study of hands 36 13 (36%) 
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‘1G. 2. (4) Advanced bone lesions with cortical erosion, most obvious along the lateral (thumb) aspect of 


the middle phalanges. The shafts of the middle phalanges have become narrow. Destructive lesions of th 


outer cortical surface are also visible in the proximal phalanges, metacarpals, and the distal lateral surface 
of the radius and medial surface of the ulna. The cortex of the sesamoid bones is rough. Extensive destruc. 
tion of the shafts of the distal phalanges and of the terminal tufts has produced shortening of the terminal 
A cyst-like destructive IS present in the 


head of the fifth metacarpal. Irregular decalcification exists. (B) The same hand following parathyroidec- 


segments of the fingers, clinically resembling “‘clubbing. lesion 


tomy. Despite healing, bone texture 
more dense than normal. The larg: 
tive of a cyst. 


lesions. In our experience, all patients with 
roentgenographic evidence of generalized 
osteitis fibrosa had characteristic lesions in 
the middle phalanges of the hands. Of the 
36 patients who had roentgenograms of the 
hands, the incidence of 36 per cent prob 
ably represents the true incidence of bone 
lesions in the entire series (Table 11). Of the 
41 patients examined since 1954, | 
roentgenographic evidence of bone lesions 
(24 per cent). 

In the classic case of hyperparathyroid- 
ism, roentgenograms show erosion of the 


showed 


cortical surfaces of bones, demineralization 
ot bones, localized destructive lesions, and 
calcification of the soft tissues.’ 


Cortical erosion. In advanced 


cases Ol 


is not normal. Bones previously involved by destruction are now 
destructive lesion in the fifth metacarpal head has not healed, indica- 


hyperparathyroidism, all of the cortical 
surfaces may be involved. In certain sites of 
predilection, however, cortical erosion may 
be visible before other manifestations of 
the disease. The sites most frequently in- 
volved are the lateral (radial) aspect of the 
middle phalanges of the hands and the 
tufts of the distal phalanges (Fig. 24). In 
patients with minimal involvement, ero- 
sion is seen only near the phalangeal base in 
the the wide 
epiphyseal end and the slender shaft (Fig. 


transitional zone between 
3). Other regions where early subperiosteal 
cortical erosion may be present are the 
articulations of the distal end of the clavicle 
(Fig. 4), the symphysis pubis, and the 
sacroiliac joints. Similar erosions may be 
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Fic. 3. Localized erosion involving the lateral cortical 
surfaces of the third and fourth middle phalangeal 
bases (arrows). The bones do not otherwise ap 
pear abnc yrmal. 


noted in the lamina dura (the cortical bone 
surrounding the root of the tooth), the 
calcaneal tendon insertions at the plantar 


or Achilles surfaces (Fig. 5), the medial 
aspect of the proximal end of the tibia 
(Fig. 6), the ischial tuberosities (Fig. 7.7), 
the greater and lesser trochanters, and the 
crests of the ilia. Cortical erosion of the 
middle phalanges was present in all 13 
patients with bone disease (Table tv). 

The subperiosteal cortical erosion has 
the same roentgenologic appearance in 
diferent kones. The normal, smooth outer 


Fic. 4. Erosion of the distal end of the clavicle and 


adjacent surtace of the acromion process. 


Hyperparathyroidism 


‘tc. §. Erosion of the calcaneus at the attachment 


of the plantar fascia and, to a lesser extent, at 
the Achilles tendon (arrows). These lesions, along 
with those of the clavicle, sacroiliac joints, sym- 
physis pubis, and ischial tuberosities, resemble the 
lesions of these same structures seen in ankylosing 
spondylitis, rheumatoid arthritis, and Reiter’s 
disease. 


ic. 6. A localized defect arrow ) in the upper 


medial cortex of the tibia is a common manifesta- 
tion of hyperparathyroidism. The lesion may in- 
volve a longer segment of the tibia, but is always 
shallow. It corresponds in position to the attach- 
ment of the collateral tibial ligament. 
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cen 


surface of the cortex at first loses its sharp 
demarcation from the soft 
tissues. Later, areas of destruction alternat- 
ing with normal appearing bone may pro- 
duce spicules perpendicular to the cortical 
surface. In tubular bones, these changes are 


surrounding 


associated with vertical striations of the 


middle and deeper lavers ot the cortex 


caused by a widening of the haversian 


7. (4) The lateral inferior cortex of the ischium and ischial tuberosity has a loss of its compact cortical 
surface. (B) Eight years after parathyroidectomy, the cortex has been restored 


canals, the longitudinal spaces enclosing 
the blood vessels and surrounding connec. 
tive tissue (ig. 8.7). Such typical sub- 
periosteal resorption occurs In no other 
disease: when demonstrated in cases of 
osteomalacia due to gastrointestinal mal- 
absorption or renal tubular dysfunction, or 
in cases of renal 
pseudohypoparathyroidism, it is the result 


glomerular tailure or 


TABLE IV 


SITES OF BONE INVOLVEMENT 


Cortical 
rosion of Absence of Skull 1) m neral 
Age Sex Phalanges Lamina Dura Cysts Mottling ization 
of Hands 
49 
36 I: 
41 I: 
17 I: 
64 I: 
I: 
M 
M 
M4 MM 
2} M 
M Upper 
| ower 
44 M 
4! M 


* Mandible 
t Maxilla. 


) 
) 
( 
| 
| 


Vol No 


of secondary Le- 
sions resembling those of hyperparathy- 
roidism may involve the calcaneus, sacro 
iliac joints, symphysis pubis, ischial tuber- 
osity, and lateral clavicle in cases of anky- 
losing spondylitis, rheumatoid arthritis and 
Reiter's disease, but in these diseases the 
phalanges are not attected. 
Demineralization of the skeleton. Vhis is 
not always visible on roentgenograms, even 
in the presence of other evidence of bone 
involvement. Of the 13 patients in this 
series with bone involvement, the bones of g 
showed diminished density (Table 1v). The 
demineralization usually ditters from that of 


ic. 8. (4) Extensive cortical destruction of the 


middle phalanx with horizontal  spiculation. 
Vertical striations are prominent due to erosion 
of the walls of the haversian canals. Some bone 
resorption of the distal phalangeal tuft is visible. 
B) Three months after parathyroidectomy, the 
periosteum has deposited a continuous sheet of 
bone, filling in the spaces between the horizontal 


Spic ules. 


Hyperparathyroidism 


ic. 9. (4) The calvarium has a mottled appearance 
along its periphery, most obvious distal to the 
inferior temporal line. The grooves for the periph- 


eral branches of the meningeal vessels are less 
obvious than in B. (B) Seven years following 
parathyroidectomy, the calvarium is more dense. 


osteoporosis and osteomalacia in that it 1s 
not homogeneous. In hyperparathyroidism, 
bone of diminished density alternates with 
bone of apparently normal density, produc- 
ing a mottled or striated appearance. This 
may be most obvious in the calvarium 
(Fig. 9.4) but is also visible in other bones. 
Ultimately, when demineralization is exten- 
sive, it may appear homogeneous." In the 
present series there were 10 patients with 
generalized homogeneous decalcification 
without evidence of subperiosteal resorp 
tion or destructive lesions (Fig. 10). All 
were middle-aged or elderly, and 8 were 
women. Following parathyroidectomy, 
roentgenograms showed that in these pa- 
tients demineralization remained, and was 
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probably the result of postmenopausal or 
senile osteoporosis. Pugh! also noted dif. 
fuse demineralization without evidence of 
osteitis fibrosa in some patients and con. 
cluded that they may have had osteoporosis, 
Others have found demineralization of the 
skeleton, presumably from hyperparathy. 
roidism, in the absence of other evidence of 
hyperparathyroid bone disease.'!'" 
Localized destructive lesions. Also known 
as “brown tumors,” these are frequently 
found in the jaws or facial bones, but ma\ 
be present in any part of the skeleton. In 
the shaft of a long bone they may be ec 
centric. Roentgenographically, they are 
usually sharply demarcated and may ex. 
pand the cortex ( lig. 11). A single lesion of 
one bone, or many lesions involving several 
bones, may be present. In 11 patients 
with destructive there was sub. 
periosteal resorption of the middle pha- 
langes of the hands, but the surrounding 
bone did not appear demineralized in 
3 (Table 1v). The “brown tumors’’ heal 
after removal of the parathyroid tumor, or 
atter local radiation therapy or curettage. 
Some undergo cystic degeneration, persist- 
ing as defects in the bone after the primary 


lesions 


Kig. 10. In a sixty-eight year old female with diffuse 


homogeneous demineralization of all bones, the 


cortex is thin but sharply defined. In roentgeno 


grams after parathyroidectomy, no change in 


mineralization of the skeleton was apparent, sug 


resting that the visible bone disease was osteo 


porosis rather than osteitis fibrosa. disease has been cured. The Cy stic lesions 


do not differ roentgenographically from the 
tumors and can be recognized only by their 
failure to heal (Fig. 28). All 4 patients in 
this series with localized destructive lesions 
of the jaw had persistence of the lamina 
dura (Table ty ). In some cases the tumor en 
croached upon the adjacent lamina dura, 
producing a localized destruction but with 
the lamina dura of the other teeth remain- 
ing intact (Fig. 12). One patient had a 
tumor of the mandible with absence of the 
lamina dura but with normal lamina dura 
in the maxilla. 

The degree of bone involvement compared 
with blood chemical determinations. This 1s 
shown in Table v. Serum calcium and phos 
phorus determinations were obtained in all 
13 patients. No correlation could be found 


11. “Brown tumor” focus in the right side of 


the mandible. The lesion has extended beyond the 
normal periosteal margin of the mandible and is 


enclosed in a thin layer of periosteal bone. The 
lamina dura, as seen in dental roentgenograms, 
was intact. 


between the values of these chemical deter- 
minations and the presence or absence of 
involvement. The alkaline 


bone serum 
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Kc. 12. Destructive lesion (‘brown tumor’’) involving the cancellous bone about the roots of the right 
lower cuspid and first bicuspid. The lamina dura is destroyed in the region of the tumor but is intact 
else whe re. 


phosphatase, however, was a reliable guide units and averaged 5.4. Two patients with 
to the presence or absence of osteitis fibrosa values of 9.0 and 25.5 Bodansky units were 
and an index to the extent of the bone dis- eliminated because of the presence of 
ease. The alkaline phosphatase in patients Paget’s disease, which also produces an 
without roentgenologic evidence of bone elevation in the alkaline phosphatase. In 
lesions ranged from 3.0 to 7.7 Bodansky patients with roentgenologic evidence of 


TABLI V 
DEGREEF OF ONE INVOLVEMENT IN RELATION TO BLOOD CHEMICAL DETERMINATIONS 


Alka ne 


is Soy Bone Phosphatase Calcium Phosphorus 


Involvement mg. per 100 cc. mg. per 100 cc.) 

5. 14.4 2.4 
f | Minimal 6.2 14.2 4 
4 \l 16.4 
44 | Moderate 1$.4 
cI \l 14.5 Bal 
| 12.2 1.8 

\l 16. 

| 17.6 
Sever rz; 1.4 
I: 46. 13.9 2.4 
36 | 1¢.6 9 
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ic. 13. A roentgenogram several years after para 
thyroidectomy demonstrates healed bone lesions. 
Bone bridges the symphysis pubis and sacroiliac 
joints. Bone extends from the ischial tuberosities 
and lesser trochanter of the right femur into the 
adjacent soft tissues. On preoperative roentgeno 
grams, destruction of cortical bone was visible at 


these sites. 


bone disease, the range was from §.0 to 56. 
Bodansky units and the average was 23.1. 
These patients were divided into three 
groups, depending on the extent of bone 
disease. The serum alkaline phosphatase 
varied directly with the severity of the bone 
disease. Only 1 patient had an alkaline 
phosphatase determination approaching 
the normal value (normal 2.0 to 4.5 Bodan 
skv units). A similar correlation has been 
noted by others.’ 

Healing of bone lesions. In one patient, 
roentgenographic studies repeated tor four 
vears showed slight progression of the bone 
lesions. Although we have not seen any 
cases of spontaneous regression, clinically 
intermittent hyperparathyroidism has been 
reported.” Rapid healing follows parathy 
roidectomy, with improvement noted on 
roentgenograms within four to six weeks. 
The recalcification begins at the periphery 
of the lesion. In areas of cortical resorption, 
calcified bone first becomes visible as a thin 
dense linear shadow parallel to the cortex 
but separated from it by the intervening 
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fibrous and osteoid tissue. Subsequently, 
this radiolucent tissue becomes converted 
to dense bone (ig. 2B, 7B, 8B, and 9b), 
The localized destructive lesions also begin 
repair at the periphery with ultimate re- 
placement by dense bone. The mottled de- 
calcified areas become denser than in nor- 
mal bone, frequently producing exag- 
gerated striations. The newly formed bone 
may extend along tendons or ligaments, 
which may result in fusion of the sym- 
physis pubis and sacroiliac joints (Hig. 13), 
In our experience, the bones usually do not 
revert to normal but continue to harbor the 
dense scars or radiolucent cysts. That this 
bone is susceptible to trauma 1s demon- 
strated by 1 of our patients whose Jaw was 
fractured during a dental extraction ten 
vears after parathyroidectomy. 

Localized roentgen therapy to the bone 
lesion also induces healing with the same 
pattern as that which follows parathy- 
roidectomy. 

Kidney lesions. Roentgenologic evidence 
of urinary calculi was present at one time 
or another during the course of the disease 
in 36 (77 per cent) of the patients (Table 
v1). Defining nephrocalcinosis as diffuse 
calcification of the renal parenchyma, 4 
patients fitted into this category, whereas 
32 had discrete renal calculi. The renal 
calculi varied in size and density, were un! 
lateral or bilateral, and single or multiple. 
Hellstr6m,'! defining nephrocalcinosis as 
multiple small calcified areas in the renal 
parenchyma, either localized or dittuse, 
tound nephroc alcinosis in 27 ot a total of 56 
patients. It is known from renal biopsy or 
autopsy that nephrocalcinosis present 
In many patients in whom it could not be 
detected roentgenographically. Many pa 
tients reported having or passing calculi tor 
several vears betore the diagnosis of hyper 
parathyroidism was established. All but 1 
of the 1 3 patients with bone disease had 
renal calculi during the course of the illness. 
Four of the patients had calculi prior to the 
onset ot bone lesions but not roentgeno- 
graphically evident at the time bone lesions 
appeared. 
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Soft tissue calcification. Except for calcifi- 
cation of the kidneys or conjunctiva, this is 
not a common feature of the disease. It is 
present only in severe cases with extensive 
renal damage. Considerable vascular calci- 
fication was noted in 2 patients who had 
bone lesions and uremia. One patient, with 
out bone or renal disease, had calcifications 
of the articular cartilages of one wrist 
which were probably not related to the dis- 
ease. Another patient, sixty-seven vears 
old, with renal calculi but no bone lesions, 
had extensive vascular calcification, per- 
haps the result of arteriosclerosis. 

The weight of the parathyroid tumor re 
lated to the presence of bone or kidney lesions. 
Involved parathyroid glands in_ patients 
with bone disease averaged more than five 
times the weight of those in cases without 
bone involvement (Table vit). 

\ similar relationship was noted by 
Woolner ef a/.*° and Hellstr6m.' Hellstrém 
reported that the size of the parathyroid 


neoplasm was not related to the duration ot 


symptoms. In patients with renal disease, 
he found that small adenomas with a large 


number of “‘wasserhelle’” cells predomi 


nated: in those with skeletal lesions, large 
adenomas with tew “‘wasserhelle”’ cells were 
the rule. 

Esophageal and tracheal displacement. 
Thirty patients had roentgenograms of the 
pharynx and upper esophagus, 3 showing 
displacement of the esophagus and 3 of the 
trachea by an adjacent soft tissue mass. 
Four of these 6 patients, however, also had 
thvroid nodules, one definitely causing the 


tracheal displacement. In the entire series, 


VI 
Cl CE O} ( TION 
Ale 
Cases 
Total number of patients 
with renal calcification f 2 
Patients with nephrocal 
CINOSIS 4 2 
) 1 
Patients with rena Cal 
cull 32 1d 


Hyperparathyroidism 


3.39 
Tas_e VII 
WEIGHT OF INVOLVED PARATHYROID GLANDS 
Range Average 
(gm. ) |  (gm.) 
With bone disease 11.8 5.02 
Without bone disease -O74- §.O 2.94 


13 patients (28 per cent) had thyroid neo- 
plasms. Four of these were carcinomas and 
g were thyroid adenomas or involutional 
goiters. The high incidence of coexist- 
ing neoplastic changes in the thyroid and 
parathyroid glands has been reported by 
others.'*> Wyman and Robbins?’ detected 
parathyroid adenomas in 20 or 30 patients 
who were given adequate examinations. 
However, 23 patients were excluded from 
their series because the examination had 
been inadequate or because roentgeno- 
grams were not available. They also disre- 
garded the possibility that associated thy- 
roid neoplasms caused the esophageal or 
tracheal displacement. The lesions most 
likely to produce displacement of adjacent 
structures are those of large size, usually 
easily identified by the surgeon. Despite in- 
herent pitfalls in the interpretation of 
roentgenograms of the neck and upper 
mediastinum for location of parathyroid 
masses, roentgenograms are sometimes of 
considerable value. 


DISCUSSION 


The most important roentgenograms tor 
the diagnosis of generalized osteitis fibrosa 
are those of the hands in the posteroanterior 
view. In the present series, all patients with 
roentgenographically demonstrable bone 
lesions had subperiosteal erosion of the 
lateral (radial) aspect of some of the 
phalanges and almost all had erosion of the 
cortex of the distal phalangeal tufts of one 
or more fingers. In some cases, not all of 
the middle phalanges were involved, and, 
occasionally, the lesions were more obvious 
in one hand than in the other. Subperios- 
teal resorption is pathognomonic of gen- 
eralized osteitis fibrosa, whether it is the 
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result of primary or secondary hyperpara- 
thyroidism. Cases of osteomalacia with 
mottling of the skull, absence of the lamina 
dura, subperiosteal resorption, and cyst- 
like destructive lesions have been described, 
but these cortical changes are the result of 
secondary 

A review of the literature reveals an 
overwhelming emphasis on the role of the 
disappearance of the lamina dura (the 
cortical bone lining the tooth socket) in the 
diagnosis of hyperparathyroid disease. Two 
other lesions of the jaw bones, demineraliza- 
tion and pseudocysts (giant cell osteo- 
clastomas), have been described. It has 
frequently been reported that one or more 
of these changes occur in the mandible and 
maxilla in about half the patients with this 
disease. Unfortunately, the reported series 
were small and not well substantiated, with 
the evidence apparently derived from se- 
lected patients. Furthermore, many of the 
dental changes were based on lateral jaw 
and skull 
little or no value in interpreting the fine 
trabecular and lamina dura changes. 

Of the 13 patients with roentgenologic 
evidence of bone lesions, g dentulous pa- 
tients had adequate dental 
graphic examinations. Only 4 of these had 
absence of the lamina dura. In a 


roentgenograms, which are of 


roentgeno- 


recent 
series of 2g consecutive dentulous patients 
with histologically 
adenomas (including some 
vestigation and others which were seen 


proved parathvroid 
from this in 
more recently) 2 had, in addition to other 
skeletal lesions, destruction of the mandible 
and maxilla. One of these patients had 
partial loss of the lamina dura about two 
teeth (Fig. 12). None of the other 27 pa- 
tients showed abnormal bone changes in 
dental roentgenograms, although to had 
roentgenographic evidence of disease in 
other bones. 

These observations suggest that, when 
applied as a sensitive reflection of para 
thyroid stacus, jaw bone changes in dental 
roentgenograms have been overemphasized. 

Erosion of the endosteal, cortical surface 
of bones probably is as advanced, or more 
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so, than that on the periosteal surface and 
may be observed on some roentgenograms,!6 
Its detection is more difficult because of the 
overlying bone projected upon the roent- 
genograms and because the normal endos- 
teal bone is less compact and the contour jg 
irregular. 

Secondary hyperparathy roidism an 
interesting complication tollowing surgical 
removal of functioning parathyroid 
adenoma. The roentgenologic manifesta- 
tions have not been previously reported, 
probably because routine postoperative 
roentgenograms of the hands at frequent 
intervals are not ordinarily obtained. In 1 
of our patients, it was interesting to com- 
pare a preoperative roentgenogram (Fig, 
14.4) with a postoperative roentgenogram 
(Fig. 148) made four months following the 
surgical procedure. The considerable heal- 
ing which was seen coincided with a de- 
pressed serum calcium (from 
to 5.$ mg. per 1 


2.4 mg. per 
100 cc. ) cc.) and no ap- 
preciable change in the urinary phosphorus 
(3.1 to 3.4 mg. per I cc.). Pwo and one- 
half months later (Fig. 14C), the destruc- 
tive bone lesions were more advanced, 
associated with a drop in the serum calcium 
to 7.8 mg. per 100 cc. Subsequently, the 
serum calcium rose to normal values and 
the bone lesions demonstrated a continuing 
improvement. The patient had been main- 
tained on a low calcium diet during the pre- 
and postoperative course because of nephro- 
calcinosis and moderately impaired renal 
function. The course of the renal disease 
did not change tollowing parathvroidec- 
tomy. 

\ problem of concern is that of the fre- 
quent disparity in involvement of kidneys 
and bones in some patients. Albright and 
Reifenstein? expressed the opinion that 
high calcitum diets favor renal disease and 
prevent bone disease. To substantiate this 
theory, they demonstrated healing of bone 
lesions by increased calcium in the diet. 
Dent'® observed the same improvement 
after vitamin ID treatment, which is in 
agreement with our experience. 

In the present investigation, the initial 
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te: U4 Preoperative view of the left 
hand. Subperiosteal resorption is present 
along the lateral (thumb) surfaces of all 
middle phalanges as well as along the lateral 
aspects of the second and third middle pha 
langes, and the second, third, and fifth proxi 
mal phalanges. Destruction has taken place 
in the tufts of all phalanges. (B) Approx 
mately four months after parathyroidec- 
tomy, the lesions have healed considerably. 
The calcium concentration was 8.§ mg. per 
100 cc. and phosphorus 3.1 mg. per ce. 
(C) Two and one-half months after B, the 
bone lesions are more advanced due to 
secondary hyperparathyroidism of the re- 
maining parathyroids. At this time the 
serum calcium concentration had dropped to 
7.8 mg. per 100 cc. Subsequently the serum 
calcium rose to normal levels and the bone 
esions healed. Patient of br. Felix Kolb.) 
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manifestations of hyperparathyroidism in 
4 patients were renal calculi without bone 
disease. Subsequently, the stones were 
passed and bone lesions developed. The 
stones did not re-form, even with the con- 
tinued severe hyperparathyroidism. Retro- 
spective analysis of the diets is apt to be 
misleading. Following the kidney lesions 
the patients may have adopted low calcium 
diets, shifting the burden from the kidneys 
to the bones. 

I lowever, the lack of bone lesions, despite 
a low mineral diet upon which most of our 
patients were maintained during their man- 
agement and metabolic investigations, indi 
cates that diet is not of great importance. 
Although some patients 
disease and primary or 
parathyroidism show elevated serum phos- 
and denser-than-normal 
roentgenograms, 


with severe renal 
secondary hyper 
phorus values 
bones on characteristic 
subperiosteal resorption is still exhibited. 

Munson’s”® evidence indicates that the 
reaction to parathyroid extracts by bone 
and kidneys can be partially differentiated 
and is in reality two separate actions. In 
patients with only a slight tendency to bone 
lesions, a high calcium diet may prevent 
their progression, and, if this is rue, cal 
cium deprivation should promote bone 
lesions. Further will determine 
whether bone lesions can be induced in 
hvperparathyroid patients maintained on 


studies 


a low calcium diet. 


SUMMARY 
Of a total of 61 patients in whom the 
surgically removed gland 
proved to be neoplastic on histologic ex 


parathyroid 


amination, roentgenograms of 47 were ade 
quate for evaluation. Thirteen had roent 
genographic evidence of osteitis fibrosa. 
All of these patients had subperiosteal 
cortical resorption of some ot the middle 
phalanges of the hands. 

Cortical resorption at other sites, SUC h as 
at the lamina dura and tendinous insertions, 
was less frequently seen. 

Diffuse demineralization of the skeleton 
was not always visible on roentgenograms 


Howard L. Steinbach e¢ a/. 


AuGust, 
even when other roentgenographic evidence 
of bone involvement existed. The deminer. 
alization, when present, was usually of 
coarse granularity or striated. | 

Localized destructive (“brown 
tumors”) may be present, even in the jaws, 
without significant resorption of the lamina 
dura. All patients with “brown tumors” 
had subperiosteal cortical resorption of the 
middle phalanges of the fingers. 

The alkaline phosphatase level was sig- 
nificantly elevated in 11 of the 13 patients 


whose roentgenograms showed evidence of 


lesions 


osteitis fibrosa. The extent ot OSSCOUS dis 
ease correlated well with the level of serum 
alkaline phosphatase, but not with the 
serum calcium or phosphorus values. 

Roentgenographic evidence of urinary 
calculi was present at one time or another 
during the course ot the disease in 36 pa- 
tients. Four of these patients had dittuse 
nephrocalcinosis. 

Ksophageal or tracheal displacement was 
observed in 6 of 30 patients who had roent 
genograms of the area. This finding was of 
doubtful value, however, since many pa 
tients with hyperparathyvroidism also have 
thyroid neoplasms which may cause dis 
placement. 


Howard L. Ste inbach, M.D. 
Department of Radiology 

University of California Medical Cente: 
San Francisco 22, California 


ADDENDUM 


Since this manuscript Was accepted tor 
publication, 34 additional patients with 
hvperparathyroidism have been studied, 
making a total of gs. Of the last 34 pa 
tients, I had two water clear cell adenomas 
of the parathyroid, 1 had endocrine adeno 
matosis; the other 32 each had single para- 
thyroid adenomas. In the total sreies of 95 
patients, 22 had 
osteitis. In 14 patients, far advanced bone 


roentgen evidence of 
disease with multiple cvsts Was present; 
in 7 patients, subperiosteal resorption ot 
bone was the only evidence of hy perpara- 
thyroid bone disease; in 1 patient there was 
no subperiosteal resorption of the pha- 
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langes, but patchy resorption of the lamina 
dura was associated with a histologically 
proved giant cell tumor ot the mandible. 
This was the only 1 of 16 dentulous pa- 
tients examined in the additional 34 pa- 
tients who showed any dental abnormalities 
attributable to hyperparathyroidism. The 
total incidence of osteitis fibrosa demon 
strated on roentgenograms in the entire 9S 
patients was 23 per cent. 
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ROENTGEN CHANGES IN REITER’S SYNDROME 


By WILLIAM V. WELDON, CAPT., 


MC, USA,* and 


RAYMOND SCALETTAR, CAPT., MC, USA? 


WASHINGTON, D. C. 


KITER’s 
urethritis, arthritis, and conjunctivitis. 
In 1818 and 1836 Brodie! reported 6 case 
histories of men who had _ this 
symptoms. In 1916 Reiter’ described the 
symptom-complex in patients with dysen 
tery. Accounts of the postdysenteric form 
of the syndrome, as reported in Europe, 
indicate that it has the same characteris- 
tics and clinical course as the venereal form. 
The syndrome occurs almost exclusively 
in the male and is of unknown etiology. 
Although the triad of symptoms has been 
emphasized, many patients also have 
diarrhea as an early symptom, and others 
have mucocutaneous lesions. Patients with 
nonspecific urethritis and arthritis alone 
have a clinical indistinguishable 
from the complete syndrome. Many in 
vestigators”!" believe that nonspecific 
urethritis with arthritis is an incomplete 
form of the fully 
therefore, these cases are included in this 


syndrome is a 


course 


dev eloped S\ ndrome; 


study. The following features are reported 
because of their special roentgenologic in- 
eerest. 

Sixty-four patients with Reiter’s syn 
drome, or nonspecific urethritis associated 
with arthritis, were treated at Walter Reed 
General Hospital from 1gs0 to 1960. The 
available roentgenograms of 46 patients 
were reviewed to determine what roentgen 
changes might suggest the svndrome. The 
evidence collected indicates that the svn 
drome has a consistent roentgenologic pat 
tern. 


ROENTGEN FINDINGS 


Acute polyarthritis dominated the clin 
ical picture, although occasionally a single 
joint was involy ed. The predilec tion tor the 
joints of the lower extremities and sacro 


* Radiology Service, Walter Reed General Hos} 
+ Department of Medicine, Walter Reed General He 


triad of 


triad of 


iliac joints is found in all large series (Table 

The frequency and distribution of roent 
genographic changes are shown in Table 
i. Characteristic changes were most tre 
quently found in the bones and joints of 
the feet, ankles, and in the sacro-iliac joints, 
The knees were often involved but with 
no characteristic findings. The hips and 
shoulders were less commonly involved. In 
only a few cases were changes in the elbow, 
wrist, phalanges of the hand, symphysis 
pubis, and sternoclavicular joint found, 
Clinical involvement of the feet, ankles, 
knees, and sacro-iliac joints was associated 
with re entgenographic changes to a greater 
degree than in other joints. In many cases 
the only changes noted were peri-articular 
swelling and subchondral bone resorption. 
Other cases progressed within a period of 
weeks or months to the 
changes of periostitis and bony erosion. 

Most 


graphic changes occurred were 1n patients 


( haracteristic 
cases in which severe roentgeno- 
with an illness lasting several months or 
those with repeated attacks over a period 
of many months. 


Roentgenograms 
course ot the illness seldom showed more 


taken early in_ the 
than pert-articular swelling and slight sub- 
chondral resorption ot the adjacent bones. 
Occasionally, joint noted, 
especially in the knee. Some patients re 


ettusi nm Was 


spond to treatment and the disease never 
progresses beyond this phase. When symp 
toms progressed, with limitation of mo 
tion ot the involved joints, patchy and fre- 
quently marked diffuse demineralization 
was observed. These findings were most 
common in the metatarsophalangeal joints, 


ankles, knees, and interphalangeal joints of 


the feet and hands. These r entgenographic 


tal, WRAMC, Washington, D. ¢ 
pital, WRAMC, Washington, D. C. 
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TABLE I 
FREQUENCY AND DISTRIBUTION OF JOINTS CLINICALLY INVOLVED 
Upper Extremity Head and Trunk Lower Extremity 
Per Cent Per Cent Per Cent 
lingers 14 Sternoclavicular Hip 28 
} 
Wrist 1h Lumbar and sacro-iliac 42 Knee 67 
Elbow 12 Temporomandibular 2 Ankle 
Shoulder 21 Tarsal and metatarsals 65 
Toes 44 
S. changes were usually reversible. Although in some cases, especially in the meta 
h some patients showed only the usual re-  tarsophalangeal and interphalangeal joints 
d versible changes of peri-articular swelling of the feet. There were no cases of ankyl- 
n and demineralization, many had severe osis, and the only significant deformity 
N, clinical joint symptoms with repeated at- observed was the painful calcaneal spur. 
1s tacks resulting in bony cortical erosion, Erosion of the articular surfaces was 
d. periosteal new bone formation, and joint most often seen in the small joints of the 
25, destruction. In this chronic stage of the feet, knees, and sacro-iliac joint. The 
ed illness, the characteristic fluffy prolific earliest erosions were small circumscribed 
er periosteal new bone formation was noted on areas of the periphery of the articular sur- 
eS the plantar surtace of the calcaneus. Mar- face surrounded by normal appearing bone 
lar ginal erosions and loss of the joint space (Fig. 1.47). Only rarely did the erosion 
mn, with marked demineralization were noted progress to destroy the subchondral cortex 
of 
tic Taste I] 
On. FREQUEN( ND DISTRIBUTION OF ROENTGENOGRAPHIC CHANGES IN 46 PATIENTS 
no- | WITH REITER’S SYNDROME 
nts 
No. of Patients . 
ntgenographned 
10d 
Os Calcis 2 Pe nostitis-1lO; erosion 
the Ankles Soft tissue swelling-1§; periostitis-1; demineralization-1}; ero 
ore SION-4 
ub larsals Soft tissue swelling-3; erosion-3; demineralization-1 3 
Metatarsals Soft tissue swelling-10; periostitis-3; demineralization-1¢; ero 
nes. 
sion 
ted, Phalang t Soft tissue swelling-1; periostitis-§; demineralization-14; ero 
re sion-4 
over Hips Demineralization-4; joint destruction-! 
mp Sacro-iliac Joint Bilateral changes 11; unilateral changes-4; joint narrowing-9; 
erosion-1I 4: scierosis-6 
Spit Lateral calcific bridging-1; demineralization-11! 
Ire fy Soft tissue swelling-18; periostitis-1; demineralization-11; 
t10n ettusion-&8; erosion 4 
nost Shoulder Demineralization-2; erosion-1 
ints Elbow Soft tissue swelling 3; periostitis-2 
t f Carpals Soft tissue swelling erosion-|! 
re) 
Metacarpa No changes 
Epic Phalanges of hand Soft tissue swelling-3; periostitis-1; demineralization-2 
Symphysis pubis Erosion and sclerosis-2 
Sternoclavicular Joint 2 Demineralization and erosion-2 
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lic. 1. (4) Peri-articular swellir 
of proximal phalanx of great toe. The joint space is 
phalangeal joint of left great to 


of the articular surface except in the sacro 
iliac and metatarsophalangeal joints (Fig. 
1B). Only one patient had severe erosion 
of the hip joint (Fig. 2). 

Similar erosive changes occurred on the 


Fic. 2. Unilateral destruction of left hip joint of 22 
months’ duration. 


g about metatarsophal: 


ingeal joint with early juxta-articular erosion of base 


not involved at this time. (B) Erosion of metatarso- 


posterior and inferior aspects of the cal- 
caneus at the attachment of the Achilles 
tendon and plantar fascia. These changes 
were accompanied by pain. or 
tenderness of the Achilles 
plantar aspect of the calcaneus. Erosive 
the adjacent 


always 
tendon or 
changes also occurred in 
articular surfaces of the tarsals, malleolt, 
carpals, shoulders and knees (Fig. 3). 
Periosteal new bone formation was the 
most characteristic roentgenographic find- 
ing. These changes varied with the bones 
atfected. Achilles tendinitis and_ plantar 
fasciitis frequently result in loss of asso 
clated bony cortex with subsequent bons 
proliferation into the adjacent soft tissue 
to produce calcaneal spurs. These spurs 
were of two types: a simple form in which 
the margins were well outlined and_ not 
associated with changes bevond the base 
of the spur; and a markedly proliferative 
form which was irregular in contour. The 
simple spur is believed to be an ossification 
in the attachment of the fibers of the long 
plantar ligament. The characteristic type 
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Fic. 3. Peri-articular swell 


ng, joint effusion, severe 
erosion, and perioste al reaction of anterior portion 
of tibia. Note Severe tibiofibular joint destruction. 


is a more diffuse process, producing a fluffy 
outline on the plantar surface of the cal- 
caneal tuberosity and beyond (Fig. 4). 


Mason ef a/.,° in a comparative study of 


Reiter’s syndrome, rheumatoid arthritis, 
and ankylosing spondylitis, found simple 
spurs In 4 
both Reiter’s syndrome and rheumatoid 
arthritis as compared with 24 per cent in 
ankylosing spondylitis. On the plantar sur- 
face, however, the incidence was signift- 
icantly different. Periostitis occurred in 20 
per cent of the patients with Reiter’s syn- 
drome, in 4 per cent of those with rheu- 
matoid arthritis, and in § per cent of those 
with ankylosing spondylitis. They further 
noted that spurs arising trom the posterior 
aspect were more common in Reiter’s syn- 
drome (Fig. 5). In this series the florid type 
periostitis, often bilateral, was seen in 8 
out of 20 patients of whom roentgenograms 
of the calcaneus were made. The impres- 
sion that this type of periostitis is probably 


per cent of the total cases of 
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lic. 4. Characteristic prolific spur on plantar aspect 
of calcaneus which developed over a period of 9 
months. 


pathognomonic in Reiter’s syndrome is 
further substantiated. 

The second type of characteristic perios- 
teal new bone formation found in this 
series of Reiter’s syndrome was that of lin- 
ear streaks parallel to the cortex of both the 
diaphysis and metaphysis of the meta- 
tarsals and especially in the toes (Fig. 6). 
This form of periostitis was also noted in 
the proximal radius in 2 cases. Occasionally, 
the periostitis was lace-like in the toes and 


Fic. §. Spur formation on superior aspect of cal- 
caneus at attachment of Achilles tendon. 
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ic. 6. Severe demineralization, peri-articular swell 
ing, and linear periosteal reaction about meta 
physis and diaphysis of third, fourth and fifth 
phalanges and metatarsals. 


ST, 1961 


in the shaft of the fingers, much like the 
type seen in hypertrophic pulmonary osteo. 
arthropathy (Fig. 7, .7 and B). 

\lthough early roentgenographic changes 
In most joints were generally reversible, 
sacro-iliac joint changes were progressive, 
A high incidence of sacro-iliitis in Reiter’s 
syndrome has been reported by several 
authors.?:"> Fifteen of 31 patients showed 
roentgenographic changes in sacro- 
iliac joints and these usually occurred in 
patients with recurrent relapses to which 
patients with Reiter’s syndrome are so 
prone. The most common finding was nar- 
rowing of the joint space with irregular in- 
distinct articular 


sclerosis (Fig. 


borders and frequent 
Seventy-three per cent 
of the patients showed bilateral roentgeno 
graphic changes. Many of the findings 
were asymmetric. 

Neither the clinical nor roentgenologic 
manifestations of sacro-iliac arthritis are 


Fic. 7. (4) Marked peri-articular swelling about proximal interphalangeal joints of first, second and fifth 


digits with periosteal reaction about diaphyses. Note absence of joint involvement. (B) Detail of first digit 


in A showing lace-like periosteal reaction of diaphysis of proximal and middle phalanges. 
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le distinguishable with any degree of cer- 
D- taints from those associated with the in 

volvement in rheumatoid arthritis and the 
25 invariable bilateral sacro-iliitis in ankylos 
e, | ing spondylitis. There appears to be less ex- 
e. tensive destruction and synostosis in Rei- 
6 ter’s syndrome than is usually seen in the 
al sacro-iliac joints of ankylosing spondylitis. 
Osseous, articular, ligamentous 
0- changes in the spine which are charac- 
in teristic findings in ankylosing spondylitis 
ch were rarely seen in this series of Reiter’s 
SO syndrome, even when there was destruc- 
ir- tion of the sacro-iliac joints. This differing 
n- incidence of spinal changes is an important 
nt roentgenographic feature differentiating 
nt these two diseases. Some investigators*® 
1O- have suggested that classic ankylosing 
gs spond litis may occasionally follow Reiter’s 

syndrome. Only one case in this series 
iC would suggest this occurrence (Fig. g). 
ire There is sufficient ditference in the mode 


of onset, clinical pattern, skin and mucosal 
lesions, and incidence of spinal and periph 
eral involvement to separate the two as 
distinct entities. 

Roentgenographic changes in the sym- | 
physis pubis, indistinguishable from anky] 


lic. 9. Unilateral calcific bridging on left between 
osing spondyiltis, are alsO a recognizer 1-2 and L-}. Similar findings were noted between 


feature in Reiter’s syndrome. Two such T-12 and L-1 on right. Note bilateral early erosive 
cases were observed in this series. changes in the sacro-iliac joints. . 

Murray ef a/.’ noted that the roentgeno 
graphic changes in Reiter’s syndrome were similar in many respects to those seen in 
rheumatoid arthritis and in some cases of 
ankylosing spondylitis. These authors em- 
phasized that there is a limited number of 
ways in which a bone or joint can react to 
a pathogenic agent and that different 
etiologic factors may cause identical roent- 
genographic changes. 

A comparison of the roentgen features 
of Reiter’s syndrome, rheumatoid arthritis, 
and ankylosing spondylitis by Mason et a/.* 
stressed that the characteristic florid perios- 
titis in the calcaneus is the only significant 
ditferentiating factor, although minor dif 
ferences in the incidence and distribution 
occur in other bones and joints. Most 


fifth 
digit = | Fic. 8. Severe bilateral involvement of 18 months’ !vestigators have commented on the find- 
duration of sacro-iliac joints. ings of periosteal new bone formation, es- 
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pecially in the calcaneus. Others have em 
phasized osteoporosis. These findings are 
further confirmed in our series of 46 cases. 

4 


SUMMARY AND CONCLUSIONS 


The ot 46 ot 
Reiter’s syndrome were reviewed to deter 


roentgenograms Cases 
mine what roentgen features might suggest 
the diagnosis. The evidence found indicates 
that this syndrome has a consistent roent 
genologic pattern. The high incidence of 
involvement of the bones and joints of the 
lower extremity and sacro-iliac is noted. 
Severe changes were found in patients who 
had been ill a prolonged period of time or in 
those who had repeated attacks. The simi 
larities and ditterences between Reiter’s 
syndrome and rheumatoid arthritis are de 
scribed. characteristic fluffy prolific 
periosteal reaction on the planta: 
of the calcaneus is believed to be 
for Reiter’s syndrome. 


surface 


specific 


William V. Weldon, Capt., MC 
Radiology Service 

Walter Reed General Hospital, WRAMC 
Washington 12, D. C. 


Raymond Scalettar 


» 


REFERENCES 

1. Brovie, B. C. Pathological and Surgical Obser 
vations on Diseases of the Joints. lLongmans, 

London, 1818. Second edition, 18 36. 
2, Csonxa, G. W. Course of Reiter’s syndrome. 
Brit. M. ‘f., 1958, 7 
>. Korb, D. K. Natural history of arthritis follow 
ing venereal urethritis. dun. Rheumat. 
12, 1 


10g 


3, [Q7. 


4. GRAINGER, R. G. Procto-colitis and other pelvic 


infections In relation to ankylosing spondylitis, 
Fac. Radiologists, 
Marcue, J. L’atteinte 
ihaques dans le syndrome dit de Reiter. Reg. 
rhum., 1950, 77, 449-451. 
6, Mason, R. M., Murray, R. S., Oares, J. K,. 
and Younc, A. C. Comparative radiologica 


1959, 70, 138-15 


des articulations sacro 


study of IX« iter’s disease, rhe umatoid arthritis 


and ankylosing spondylitis. ‘7. Bone & Foint 
Surg., 1959, 137-14% 
MuRR \Y, S., Oates, J. K., and Yor ic, A. €. 


Radiological change sin he Iter s sVndrome and 


arthritis associated with urethritis Fac. 
Radtologists, 1958, 9, 37-43. 
Oares, J. K. Sacro-litis in Reiter’s disease. 
Brit. J. Ven. Dis., 1958, 34, 1 180. 
» Rerrer, H. Uber ein” bisher  unerkannt 


Spirochaetintektion (spirochaetosis arthritica), 
1. Wehnschr., 1916, £2, 1535 ; 
Reyno.ps, D. F., G. W. Radio 

logical aspects of Reiter’s syndrom« 


Fai 


36 


Deutsche m 
and Csonka, 
“venereal” 
» 44-49. 


arthritis). ‘7. Radiologists, 195% 


— 
| 
} 


VoL. 56, No 


TUMORAL CALCINOSIS* 
REPORT OF THREE CASES AND REVIEW OF THE LITERATURE 


By DEWEY L. BARTON, CAPTAIN, MC, USA,+ and ROBERT J. REEVES, M.D. 


DURHAM, NORTH CAROLINA 


HE abnormal deposition of calcium 
salts in the soft tissues is termed 
calcinosis. ‘Two major ty pes have been gen- 
erally accepted, namely, calcinosis uni- 
versalis and calcinosis circumscripta. The 
former occurs primarily in children and 
consists ot small, hard, calcified nodules 
and plaques in the skin, subcutaneous tis- 
sue and superficial muscle lavers. The 
calcifications are widespread with major 
involvement of the extremities. Muscle 
atrophy, contractures, and ankylosis may 
occur in later stages. The prognosis is gen 
erally poor and scleroderma is present in 
approximately 40 per cent ot the cases. 
The circumscribed tvpe 1S usually seen 
in middle-aged women and has a benign, 
slowly progressive course. The calcium 
deposits consist ot small nodules and 
streaks, located primarily about the flexor 
tendon sheaths in the hands and wrists: 
occasionally about the elbow and anterior 
aspect of the knee. Ravnaud’s disease, 
scleroderma or sclerodactvls is associated 
In 30 to 40 per cent ot the cases. 

\ rare pattern of calcinosis, character- 
ized by large, nodular periarticular de 
posits has been described under various 
1943, Inclan"™ introduced 
the term “tumoral calcinosis.” The symp 
toms, clinical course and roentgenologic 
aspects do not contorm to those described 
in the universal and circumscribed forms, 
and recognition of it as a third major type 
of calcinosis seems justified. Only a tew 
cases have been reported since the publica 
tion of Inclan’s paper and none have been 
noted in the American radiologic literature. 
It is the purpose of this paper to present 3 
cases and briefly review the literature. 


REVIEW OF THE LITERATURE 

Calcinosis has been observed in con- 
siderable variety, degree and distribution. 
Transitional forms and overlap occur, 
making classification of certain cases into 
particular types difficult or impossible. 
However, a majority of the reported cases 
can be satisfactorily classified as calcinosis 
universalis or circumscripta. 1931, 
Steinitz published a comprehensive review 
which included 71 cases of calcinosis cir- 
cumscripta and 34 of calcinosis universalis. 
In another review, Rothstein and Welt,” 
in 1936, noted 39 cases in children up to 
fifteen years of age. Of this group, 32 were 
classified as calcinosis universalis and 7 as 
calcinosis circumscripta. By 1952, at least 
150 cases of the circumscribed form had 
been reported." 

Descriptions of the tumoral type are 
much less common. In 1935, Teutschla- 
ender®™ used the term lipocalcinogranulo 
matosis to describe symmetric “calcium 
tumors” which he observed in a three year 
old child. He reviewed other cases in the 
literature which he felt represented the 
same entity and postulated the patho- 
genesis on the basis of pathologic findings. 
He believed that spontaneous fat necrosis 
was the initial event, followed by calcium 
deposition and granuloma formation. In 
his experience lipocalcinogranulomatosis 
is always found in young people. He re- 
garded it as a rare variety of calcinosis 
universalis and suspected a_ hereditary 
factor. 

Sommer and Tress,* in 1941, made 
reference to Teutschlaender and described 
calctum tumors and chronic renal disease 
in a forty-three vear old female. In addi- 
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tion, they mentioned the case of a seven- 
teen year old boy with ¢ large calcium 
deposits, reported by Hoche. Bedetti,' in 
1946, Oosthuizen ef a/.,”’ in and 
Halper,” in 1952, reported single cases and 
referred to Teutschlaender. 


1g59, 


Beginning with Inclan in 1943, a series of 


which 
Inclan 


reported were 


calcinosis.” 


cases have been 
called ‘‘tumoral 
scribed the findings in 3 Negroes, aged ten, 
eighteen and nineteen years. They were 
not related. Ghormley, in a discussion 
following the paper, mentions a fourteen 
vear old boy and his 2 sisters with similar 


de- 


calcium deposits. In 1949, Thomson and 
Tanner® added 3 more Negro 
male siblings, aged twelve, fifteen and 


cases, all 


twenty-five vears. Palmer,” in 19538, re- 
ported 2 African males. 

Study of the various cases leaves little 
doubt that Teutschlaender’s lipocalcino- 
granulomatosis and Inclan’s tumoral cal- 
cinosis are the same entity. 


ROENTGENOLOGIC FINDINGS 


The calcium deposits are characteristi- 
cally periarticular and measure from 1 to 
20, or more, cm. in diameter. They are 
dense, irregular and have a round or oval 
contour. Radiolucent fibrous septa sepa- 
rate clumps of calcium, giving a multi- 
nodular appearance. There are no bony 
abnormalities. The sites of preference are 
the lateral and superior aspects of the 
shoulder; the posterior aspect of the elbow 
and laterally about the hips or buttocks. 
Other less common sites include the lateral 
aspect of the feet, and the retroscapular, 
ischial re- 
has 


acromioclavicular, sacral and 
gions. An deposit 
noted in the neck, and even more rarely, in 
the hand and in the region of the distal 
femur. The deposits occupy the 
taneous and muscle lavers. Unless compli- 


occasional been 


subcu 


cated by chronic renal disease or possibly 
some other abnormality, no other calcifica- 
tion is present. There may be bilateral, 
symmetric involvement. 


CLINICAL FINDINGS 


Appearance of the tumors is usually 
noted in the first or second decade. They 
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are often asymptomatic and _ slowly jin- 
increase in size over a period of months or 
vears. Deposits about the hips may not be 
apparent until they are 8 to | 
diameter. They are fixed to the underlying 
tissue, and feel firm and rubbery. There js 
usually no tenderness, but discomtort was 
instances on attempt to 


cm. in 


noted in some 
move the masses. Occasionally, there jis 
associated pain (Case 111), which may be 
related to a rapid increase in size of the 
tumor. The overlying skin is stretched but 
otherwise appears normal except for sites 
of previous surgical drainage, or for the 
presence of a fistulous tract when the area 
has become secondarily infected. Some 
patients mention trauma to the area prior 
to the appearance ot the tumor, but this 
history has not been common or consistent. 

No limitation of movement is present in 
the corresponding joint except when very 
large masses interfere with muscle con- 
traction. The patients have been in good 
health with few exceptions. One patient 
reported by Thomson and Tanner* even- 
tually expired in a cachectic state and 
secondary amyloidosis was found on 
autopsy. Riemenschneider and Ecker® re 
ported a single 4X6 cm. deposit in the left 
lumbosacral region of a fifty-nine year old 
woman. Associated symptoms of sciatica 
were relieved by surgical removal of the 
tumor, 

Scleroderma has not been reported in 
tumoral calcinosis, in contrast to this com- 


lic. 1. Case 1. Cut surface of the mass removed from 
the hip. Note the numerous cyst-like cavities 


filled with pasty, white material. Analysis showed 
this to be mainly calcium phosphate. 
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mon finding in calcinosis universalis and 
circumscripta. The prognosis is good. A 
number of the patients who have been fol- 
lowed for vears did not develop any signifi- 
cant complications. 

The presence of tumors in more than 
one member of a family is a remarkable 
feature in the small number of reported 
cases. This is very rare in calcinosis uni- 
versalis and circumscripta. Laboratory 
findings are characteristically within nor- 
mal limits, excluding the patients with 
chronic renal disease. 


PATHOLOGIC OBSERVATIONS 


The tumors are firm, rubbery and multi- 
lobular with a fibrous tissue covering. 
When removed, they were found to be 
firmly fixed by fibrous adhesions to the 
surrounding muscles, fascia and tendons. 
The nearby bursae are usually not involved. 
Sectioning of the tumors reveals a multi- 
locular structure with fibrous connective 
tissue bands separating pasty, calcareous 
deposits (Fig. 1). The fibrous walls are 
lined with multinucleated giant cells, 
macrophages containing lipoid substance 
and inflammatory cells (Fig. 2, 4 and &). 
Cultures and stains are negative for any 
organisms. Analysis of the calcareous 
material reveals mainly calcium phosphate 
and has been of no particular help in dis- 
tinguishing these deposits from those oc- 
curring in other forms of calcinosis. 


DIFFERENTIAL DIAGNOSIS 


The clinical and roentgenologic findings 
in calcinosis universalis and circumscripta 
have already been briefly described. The 
distinction between these entities and 
tumoral calcinosis should be possible by 
both roentgen and clinical features. Oc- 
casionally, a case demonstrates more than 
one pattern of calcinosis. Moore and 
Clarke'® reported the case of a forty-six 
vear old female with scleroderma. Roent- 
genologically, there were features of all 
three ty pes of calcinosis. 

Although metastatic calcification may 
occur in many diseases, Massive periarticu- 
lar calcification is uncommon, The only 
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ric. 2. Case m1. (4) Section of mass showing large 
areas of calcification surrounded by dense fibrous 
tissue (low power magnification 71.5 <). (B) Many 
multinucleated giant cells, epithelioid cells, macro- 
phages containing lipoid substances and foamy 
plasma cells are present (high power magnification 
124X). 


entities noted in the literature with calcium 
deposits similar to those in tumoral cal- 
cinosis are in hypervitaminosis D and milk 
drinker’s syndrome. A_ pertinent history 
should be obtainable in both of these dis- 
eases, as well as the presence of an elevated 
serum calcium and phosphorus. In addi- 
tion, other sites of metastatic calcification 
are usually a prominent feature. The cases 
of milk drinker’s syndrome reported by 
Poppel and Zeitel** showed widespread 
vascular calcification and deposits in the 
falx cerebri, kidneys and lungs. In hyper- 
vitaminosis D there is usually an associ- 
ated general decrease in bone density.* 

Four cases of calcinosis described in pa- 
tients with chronic renal disease, including 
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Hic, 3. Case 1. (4) The left hip, (8B) left foot, (C) right foot, and (D) right elbow. 
Cand D are common sites of involvement. 


Case 111, presented here, showed “tumors” 
which are indistinguishable roentgeno- 
logically and pathologically trom the cases 
reported as tumoral calcinosis and_ lipo- 
One significant 
difference was in the late onset of the de- 
posits in these patients in contrast to the 
onset in the first or second decade in the 
others. 


REPORT OF CASES 


Case 1. A twenty-eight year old Negro male 
was first seen at Duke Hospital in 1945, at the 
age of thirteen years. A small calctum mass 
was removed opposite the first metatarso- 
phalangeal joint on the right foot. He was next 
seen in January, 1960, at which time he had 
tumoral collections of calcium posteriorly on 
the right elbow, about the left hip, right lateral 


aspect of the foot and a 2 cm. nodule over the 
right acromioclavicular joint (Fig. 3, 4-D). 
Physical examination revealed no other ab- 
normalities except for the presence of angioid 
streaks in both retinae. He stated that the 
masses had developed slowly over a number of 
vears. His general health was good and he 
worked regularly as a farmer. There was no 
limitation of joint movement and no bony ab- 
normalities. He did have recurrent symptoms of 
secondary infection in the deposit about the hip 
and this had been drained on two occasions. 
All of the masses were removed surgically. 
Pathologically, the findings were the same as 
those described in previous reports of tumoral 
calcinosis and lipocalcinogranulomatosis (Fig. 
4, Zand B). 


Laboratory studies showed a normal urinaly 


sis and hemogram. Three serum calcium anc 
phosphorus determinations were 10.4, 9.8, 10.6 
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and 6.3, 5.8 and 7 mg. per cent, respectively. 
Alkaline phosphatase was 1.6 Bodansky units. 


Case ul. A thirty-two year old Negro male, 
brother of Case 1, was examined when it was 
learned that he had similar subcutaneous 
masses removed from the right hip, both 
elbows and the right foot at the age of twelve 
years. He had been asymptomatic since that 
time and was not aware of any recurrence. A 
roentgen survey did not reveal any deposits at 
the sites of previous surgery but a 5X9 cm. 
collection of calcium was present about the left 
hip (Fig. 

Physical examination revealed angioid streaks 
in the retina, similar to those of his brother, 
but no other abnormalities. The tumor about 
the left hip was sufficiently deep to be over- 


Fig. 4. (4) Case 1. Section of mass shows dense fi 
brous bands separating the calcium deposits (low 
power magnification 71.5 X). 


B) Same cell types 
as noted in Case 111. No bacteria, fungi or other or 
ganisms were 
124X). 


seen (high power magnification 
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ic. 5. Case 1. Roentgenogram demonstrates the 
asymptomatic calcium deposit. A history of sim- 
ilar deposits about the right hip, both elbows and 
right foot, removed twenty years previously, was 
presented. 


looked. The serum phosphorus was slightly 
elevated, 5.5 mg. per cent. The serum calcium 
was 8.5 mg. per cent and other laboratory stud- 
les were negative. 

The father, mother, a sister and another 
brother were examined and no abnormalities 
were found. 


Case ut. A thirty-two year old thin white 
female was admitted to Duke Hospital in Sep- 
tember, 1957, with a one year history of en- 
larging subcutaneous masses about both shoul- 
ders, elbows, hips and feet (Fig. 6, 4-F). 
Roentgenograms revealed these to be dense, 
multilobular deposits of calcium without any 
bony abnormalities. 

She complained of general malaise, anorexia 
and a 30 pound weight loss. Periodically, she 
experienced pain in the region of the masses 
during the six months prior to admission, 
when the growth was especially rapid. The 
overlying skin was stretched, but otherwise 
appeared normal. Physical examination re- 
metastatic calcification in the 


vealed con- 


junctiva, cornea, and tympanic membranes 


bilaterally. In addition, there was bilateral 
renal calcification and faint vascular calcifica- 
tion in the pelvis. 

Excretory urograms showed poor function 
and phenolsulfonphthalein excretion was 20 per 
cent in two hours. Serum calcium ranged be- 
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Fic. 6. Case 11. Calcium deposits about both hips 


in deposition about the left shoulder. 
tween 10 and 12.6 mg. per cent; serum phos 
phorus between 4 and 5 mg. per cent. Non 
protein nitrogen was 61 mg. per cent. 

Treatment with cortisone and a low calcium 
and phosphorus diet was instituted but the 
calclum deposits remained unaltered. On a 
second admission in March, 1959, a parathy 
roid exploration was performed. The glands 
appeared normal at surgery but three were 
removed. Sections of one gland showed a zone 
of fibrosis with numerous small tubercles and 
several multinucleated giant cells. This raised 
the question of sarcoidosis, but no additional 


1. A 


biopsy was negative. The serum calcium and 


supportive evidence was obtaine liver 
phosphorus levels did not change postoper- 
atively. 

A portion of the large mass about the left 
hip was removed in November, 1959. The 
pathologic findings were the same as those 1n 


Case 1, (Fig. 2, 47 and B). 
DISCUSSION 
The first 2 
the clinical features described in previous 
reports, namely, an onset in the first or 
and a 


cases presented here show 


second decade, familial tendency 


A), feet (B and C), and shoulders (D and £). The mas- 
sive deposits about the hips extend into the upper thighs. Note in F, taken two years after £, the increase 


benign clinical course. The large mass in 
the left hip of the younger brother (Case 
1) became secondarily infected on a few 
occasions but otherwise the deposits caused 
no particular discomfort and did not inter- 
fere with activity. In a few of the other 
Cases reported, this Was also a complication, 
Case 1 and ut had slightly elevated serum 
phosphorus levels without apparent cause. 
This has not been previously reported. 

The presence of angioid streaks in the 
retina in both Case 1 and 11 aroused addi- 
tional interest. Angioid streaks are most 
commonly — associated with — pseudo 
xanthoma elasticum;?> however, they have 
also been reported in people with Paget’s 
disease, and recently in 2 cases of sickle 
cell anemia.'? The remainder of cases pre- 
senting angioid streaks is a small miscel 
laneous group, including some in_ which 
these were reported as incidental findings. 
Neither Case 1 nor Case 11 had observable 
skin changes and biopsies were negative. 
It is unlikely that pseudoxanthoma elas- 
has relationship to tumoral 


ticum any 
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calcinosis. Although vascular calcification 
ig common in pseudoxanthoma elasticum, 
only one case of the hundreds reported 
showed soft tissue calcium deposits. This 
was in a sixty-nine year old white male 
who had a diffuse deposit of calcitum plaques 
in the soft tissues of the right leg. 

The roentgenologic and pathologic find- 
ings of the calcium tumors were the same 
in all 3 cases, but the late occurrence of the 
tumors and the presence of renal insufh- 
ciency with metastatic calcification in Case 
"1 are distinctive features. Three other 
cases have been found in the literature in 
which tumoral deposits of calcium ap- 
peared in people with chronic renal dis- 
ease.” In these cases the appearance of 
the tumors was in the fifth decade or later 
and only after development of renal insuffi- 
ciency. Although metastatic calcification 
is common in renal insufficiency of long 
standing, large periarticular masses of 
calcium are definitely rare. The relation- 
ship between these cases and the younger 
group who are in good health is not clear. 

The pathogenesis of the calcium tumors 
has not been established. The presence of 
foamy plasma cells and lipoid substances in 
the macrophages has attracted most at- 
tention, suggesting some origin from fatty 
tissue. Teutschlaender®™ proposed that the 
process begins with spontaneous necrosis 
of fat and this is followed by granuloma 
formation and calcification. A relationship 
to the bursae has been considered but in 
most Cases they were not involved. Also, 
some masses have occurred where there 
are no bursae. 

The only satisfactory therapy has been 
surgical removal of the masses. The earlier 
in development that they are removed, the 
easier and more complete the removal. 
Although new masses may appear, there is 
usually no recurrence at the sites of re- 
moval and the prognosis appears to be 
verv good. 


SUMMARY 


Three cases of calcinosis characterized 
by large, nodular, periarticular deposits 
are presented. The first 2 cases are Negro 
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siblings who show the typical clinical fea- 
tures, namely, onset in the first or second 
decade, familial tendency, and a benign 
clinical course. The third case is an example 
of calctum tumors in association with 
chronic renal disease. 

This form of calcinosis was described by 
Teutschlaender* in 1935 as_ lipocalcino- 
granulomatosis and in 1943 by Inclan"™ as 
tumoral calcinosis. Because of the use of 
various terms, the actual incidence 1s diff- 
cult to determine but it appears to be more 
rare than calcinosis universalis or circum 
scripta. The symptoms, course and roent 
gen aspects do not conform to those de- 
scribed in the universal and circumscribed 
forms and recognition of it as a third major 
type seems justified. 

Dense, nodular masses are seen on roent- 
genograms, primarily about the _ hips, 
shoulders and elbows. Smaller areas may 
occur adjacent to the spine and about the 
wrists, feet, lower ribs, and sacrum. 

The tumors have a multilocular struc- 
ture with fibrous connective tissue bands 
separating pasty, calcareous deposits. 
Microscopically, macrophages, multinu- 
cleated giant cells and chronic inflamma- 
tory cells lining the fibrous bands are noted. 

Laboratory studies are usually within 
normal limits and the etiology is obscure. 
The only effective therapy has been surgi- 
cal removal of the masses. The prognosis is 
good. A number of patients who have been 
followed for years have not developed any 
significant complications or limitation of 
activity. The literature is briefly reviewed. 
Robert J. Reev es, M.D. 

Department of Radiology 
Duke University Medical Center 
Durham, North Carolina 
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ARTHROGRAPHY OF 


A CRITICAL STUDY OF 


By I. KESSLER, M.D., Z. SILBER 


TEL-AVIV, 


ANY papers dealing with arthrog- 

raphy of the knee have already been 
published. Lindblom? in 1948 described his 
extensive experience in arthrographic pro- 
cedures and stated the basis for the inter- 
pretation of findings as well as his per- 
centage of errors. Various reports have 
appeared since then. We do not intend to 
another discussion on the 
principles of arthrographic interpretation; 
our purpose is merely to analyze this 


present here 


method as a means of diagnosing semilunar 
cartilage injuries. 

The following considerations led to the 
preparation of this paper: (1) On reviewing 
the literature, we were impressed by the 
great differences in arthrographic inter- 
pretation by different Whereas 
the incidence of errors reported by some 1S 


authors. 


as low as § per cent (Lindblom®), it ranges 
up to 87.5 per cent in other reports (Og- 
gioni’). Obviously, as long as the rate of 
error does not exceed § per cent, this pro- 
cedure can be considered as an essential 
aid in the diagnosis of knee lesions. How- 
ever, errors exceeding this percentage, 
particularly if they reach as high as 87.5 
per cent, will definitely lower its value to a 
point which does not justify its use. (2) 
\fter the great initial enthusiasm for this 
procedure, there is now a tendency in many 
clinics to retrain from performing arthrog- 
raphy and, treatment of 
knee lesions, including surgical procedures, 
is performed without its use. 


consequently 


We believe that the situation now re- 
quires a thorough re-evaluation of the sub- 


ject in order to objectively approve or re 
ject the use of arthrography of the knee. 


MATERIAL AND METHOD 
Since 1957 we have pertormed 35 
arthrographies of the knee using a con- 


* From the Department of Traumatology and the Department of 


THE KNEE* 


ERRORS AND THEIR SOURCES 


MAN, M.D., and F 


ISRAEL 


. NISSIM, M.D. 


trast solution. After a thorough study of 
the different arthrographic techniques, the 
positive contrast medium method was ac- 
cepted in our clinic because the shadow ob- 
tained by using air or oxygen was dim in 
comparison with the sharpness produced 
by opaque contrast solutions. In addition 
to this advantage, except for slight swelling 
in a few cases during the first twenty-four 
hours, no secondary ill-effects are men- 
tioned in the literature with the use of 
opaque solutions, whereas air and oxygen 
are known to cause embolism and synovial 
reactions. Another complication was _ re- 
ported in 1950 by Murray and Forrai,® who 
observed the appearance of eosinophilia in 
the synovia synovial fluid after 
pneumoarthrography. In spite of these dis- 
advant: iges, gas is still used as a contrast 
medium in different clinics (Bonnin and 
Boldero,! and Keats ef a/.*). Without 
dwelling upon further details, and by no 
means intending to discount the value of a 
negative contrast medium, we are con- 
sidering in this report arthrography with 
opaque chemical solutions only. In all our 
cases a 35 per cent solution of diodone 
B.P. was injected. The volume of the solu- 
tion introduced varied between 8 and 12 
cc., depending on the size of the knee. 

The investigations are divided into two 
groups. The first group comprises 150 
arthrogri aphies performed using the usual 
technique; in the second group of 200 
studies, some new modifications in tech- 
nique were introduced. The arthrographies 
were performed on patients with various 
complaints in their knees, usually after 
trauma. In 46 per cent (160 instances) 
lesions of the semilunar cartilage were more 
or less evident from the clinical signs. In 
all the remaining cases the clinical diag- 
nosis was not clear. The age of the patients 
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TABLE I 

RELATIONSHIP BETWEEN ARTHROGRAPHI( 
FINDINGS AND ERRORS 

Series! Seriesti =Total 
Arthrographic 
k Examinations 1s 200 350 
Arthrographically 

Diagnosed Lesions 27 93 120 

Operations 24 "2 96 
Errors | h 
ranged from fourteen to sixty vears. 


Twelve were females. Ninety-six patients 
were operated, and the arthrographic find- 
ings were confirmed in go instances. The 6 


cases with false findings included § in our 
first group: in 3 with negative arthro- 


grams, a tear of the semilunar cartilage 
was found, and in 2 the positive arthro- 
graphic findings were disproved. In the 1 
case with false negative findings in our 
second group, a tear of the medial semi- 
lunar cartilage was found (Table 1). 

We have elaborated on these statistics 
because they clearly justify the procedures 
upon which our report is based. 


rECHNIQUE 
The ordinary technique of injecting a 
contrast medium into the knee uses the 
lateral approach above the patellar retinac- 
ulum. By using this route the material 


may penetrate either the upper portion of 


the joint space or the lower portion of the 
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suprapatellar bursa, which communicate 
freely with each other and which therefore 
makes this site more suitable for aspiration 
than injection. Sometimes, after injection 
of the material, even when there is no 
feeling of resistance, the contrast medium 
does not appear in the joint on the roent- 
genograms but shows as an irregular patch 
at the site of the injection. This phenom- 
enon is explained by the fact that the solu- 
tion may be introduced into the fat body 
which is located between the bursa and the 
femur. The result is complete failure of the 
arthrographic examination in addition to a 
severe, painful reaction in the knee due to 
aseptic inflammation of the fat body, which 
may last for a few days. 

In our second series we preterred to use, 
as an injection site, the medial aspect of 
the joint, about 3 cm. medial to the patellar 
ligament when the knee is flexed. At this 
point the joint space is quite near the 
skin. The needle penetrates it immediately 
after puncturing the superficial layers, and 
the solution is introduced easily and ac- 
curately (Fig. 1, 4 and &). Flexing the 
knee subjects the joint to tension, which 
causes some synovial fluid to leak out 
through the needle, especially atter inject 
ing small amounts of procaine. This 1s 
be an indication that the 
needle is within the joint space. There 1s 
only one warning concerning the use of 
this site: the puncture should be pertormed 
at least 3 cm. medial to the patellar liga- 


considered to 


Fic. 1. (4) Site of the contrast medium injection at the medial aspect of the joint (when the knee is flexed) 
about 3 cm. medial to the patellar ligament and (8) arthrogram showing position of the needle. 


; 
} 
24 
j 
A 9 


ced) 


86, No 


ic. 2. (.7) When the puncture is performed near th 
patellar ligament, the needle penetrates the 


synovial fold and (8) the solution is injected into 
the fold, outside the joint space. 


ment, otherwise the needle may penetrate 
the SVNOV ial told, and the solution will con 
sequently be injected outside the joint 
space (Fig. 2, 4 and B). 

If the needle is not held steady during 
the injection, a very small amount of the 
contrast material may be injected outside 
of the joint space (para-articular). In this 
case the artifact may give the impression 
of a talse lesion of the semilunar cartilage, 
or it may hide an actual one. Obviously, 
this is one of the reasons tor faulty inter 
pretations (Fig. 3, 4 and B). 


4 / 


injection of the contrast medium shows a tear in 


Arthrogram made immediately after 


the posterior horn of the medial semilunar cart! 
lage. (B) Ten minutes later the lesion is not clearly 


seen, 
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l'iG. 3. (4) When only a small amount of contrast 
material is introduced para-articularly, (B) in 
external rotation the artifact (arrow) may give the 
impression of a lesion of the external semilunar 
cartilage. 
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90° 


90° 


A 


B C 


ic. 5. (4, B and C) Drawings showing the value of increased rotation to reveal lesions in the vicinity of the 


insertion of the horn. It is obvious that only rotation of 70° 


shown by the usual rotation of 45° (B). 


Fic. 6. D.S.95B. (4) A lesion (arrow) in the anterior 
horn of the external semilunar cartilage is demon- 
strable by 70° rotation. (B) It cannot be seen in 
the usual 45° rotation. 


will reveal this site (C), which will not be 


Difficulty in interpretating the arthro- 
grams may be due to the length of time 
required to perform the whole procedure. 
In some 1 the contrast medium 
disappears in about half an hour. In others, 
only dispersed traces of shadow can be 
seen. For this reason the procedure should 
take a minimum of time. Any delay will 
distort the contrast outlines, rendering in- 
terpretation difficult (Fig. 4, 7 and B.) 

Some of the recesses and bursae may 
cause unusual contrast lines when the knee 
is examined in different positions. These 
findings have already been described in 
many reports and, by studying the inter- 
pretation of normal arthrograms, false 
findings can be avoided. 

As is well known, every rotation of the 
knee reveals only a certain part of the 
semilunar cartilage. For instance, 
ward rotation of the knee shows the an- 
terior horn of the lateral semilunar cartilage 
and the posterior horn of the medial. By 
increasing the rotation, other areas of the 
cartilage can be seen. In our opinion, the 
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usual rotation of 45° is not sufficient to 
reveal all the possible lesions in the horns. 
When the lesion is small and is situated in 
the vicinity of the horn insertion, it can 
be seen only by increased rotation (Fig. §, 
A, B and C). As a standard feature of our 
procedure, we use a rotation of about 70° ; 
only by this means was it possible to de- 
tect an additional number of lesions near 


ric. 7. K.S.73B. Internal rotation of the knee re- 
veals the anterior horn of the medial semilunar 
cartilage. (7) Usual rotation (45°) shows a normal 
anterior horn. (B) With increased rotation (60°) a 
lesion IS Susp cted. (C) With rotation clear 
penetration of the contrast medium into the tear 
iS revealed arrow ) 
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° 


Hic. 8. A.N.65B” (4) Cranial projection of 10 
reveals a lesion of the posterior horn of the medial 
semilunar cartilage. (B) This cannot be seen in the 
usual projection. 


the insertion of the horns (Fig. 6, 4 and 
B; and 7, 4, B and C). 

It is a well-known fact that there are 
partial lesions which involve the upper or 
the lower surface of the cartilage without 
penetrating the whole thickness. In such 
cases the contrast outlines do not appear 
smooth but are irregularly thickened at the 
site of the lesion. Frequently, these thick- 
enings do not appear when the usual pro- 


jections are used, because parts of the out- 


line are covered by the articular surfaces of 
the bones. In order to eliminate this fac- 
tor, a 10°-16° cranial projection has been 
added, which enlarges the joint space and 
separates the contrast outlines from the 


joint surfaces of the bones (Fig. 8, 47 and B). 


It should be remembered that the angle of 
projection should be carefully selected, 
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TABLE II 


SUMMARY OF FINDINGS BY USUAL AND 
MODIFIED TECHNIQUES 


No. of . 
Lesions : Per Cent 
Cases 
Diagnosed by Usual Technique 66 70.9 
Diagnosed by Maximal (70°) 
Rotation 17 18.2 
Diagnosed by Craniad Projec 
tion I 10.7 
Total 93 


otherwise the bones will be superimposed 
in the opposite direction and the joint 
space will subsequently be narrowed in- 
stead of widened. Lately, laminagraphy 
has been used to reveal similar lesions 
(Klami and Kurkipaa‘). This method 1s 
rather complicated for routine use, and it 
is too early yet to evaluate its ultimate re- 
sults. 


RESULTS 


As has already been mentioned, the 
modifications just described were applied 
in our second series of 200 cases. The results 
were as follows: of g3 arthrographically 
visualized lesions, 66 (70.9 per cent) were 
diagnosed by using the usual, standard 
technique, 17 (18.2 per cent) were diagnosed 
only by increasing the rotation, and Ic 
(10.7 per cent) by adding the craniad_ pro- 
jection; in other words, 27 of 93 lesions 
were not diagnosed by using the accepted 


technique. This explains 29 per cent of 


possible errors (Table 11). If we add to this 
the possibility of errors by extra-articular 
infiltration of the solution, quick absorp- 
tion, and further unexplained causes, the 
percentage may reach the figures reported 
by different authors, as mentioned in the 
beginning of this paper. 


CONCLUSIONS AND SUMMARY 


We have not elaborated on the different 
features of the semilunar cartilages in re 
spect to their anatomic variations as they 


AGI ST, 1961 


appear in arthrograms of the knee. This 
too can be a further cause of faulty inter 
pretation, which be eliminated by 
knowing how to correctly evaluate normal 
arthrograms. This particular phase of the 
subject has been discussed by different 
authors.2> The purpose of the present 
report is to analyze knee joint arthrog. 
raphy by describing the different sources 


of error caused by faulty performance of 


the procedure and by the lack of sufficient, 
different projections and positions. 

The following points should be observed 
in order to obtain the best results for 
evaluation of arthrograms of the knee: 

1. Accurate intra-articular injection ot 
the contrast medium ts the main factor for 
successful examination and correct inter- 
pretation. \ drop ot the solution injected 
extra-articularly, sometimes even when the 


needle is being extracted, can be a cause of 


error. 

2. Lesions near the insertion of the 
semilunar cartilage cannot be revealed in 
the conventional positions. In order to 
visualize the site of the insertion of the 
horns, a further rotation of the knee to 
about 70° should be done. 

3. Widening the visualized area of the 
joint space by using a further cranial 
projection of 10°-15° is of value in reveal 


ing incomplete and superficial lesions of 


the cartilage. We do not use traction of the 
leg when performing arthrography, 
cause this does not always result in widen- 
ing of the space and merely complicates 
the procedure. 

4. Although we mentioned the relation- 
ship between the time used in performing 
the examination and accurate results, we 
did not elaborate on this particular point, 
which is a subject for investigation by it 
self. Our impression is that there are in 


dividual variations in the absorption of the 


contrast medium. 


I. Kessler, M.D. 
g Aharonovitz Str. 
Tel-Aviv, Israel 
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INSTRUCTION COURSES OF THE SIXTY-SECOND 
ANNUAL MEETING OF THE AMERICAN 
ROENTGEN RAY SOCIETY 


RESIDENT-ELECT Traian Leucutia 

has requested that we continue present 
ing the Instruction Courses in connection 
with the Annual Meeting of the American 
Roentgen Ray Society to be held in Miami 
Beach in 1961. These courses originated in 
1939 during Dr. Edward Jenkinson’s term 
as President and each succeeding president 


has recognized the great teaching value of 


this tvpe of program and has requested its 
continuance. 

It was felt by Dr. B. R. Kirklin, the first 
director, and by Dr. Harry Weber, his 
successor, that these courses should be con 
ducted insofar as possible in a relatively in- 
formal manner, preferably in small groups. 
In order to accomplish this, it is necessary 
to have a large number of courses available. 
This plan seems like a good one and conse 
quently the program this year will follow 
the same general plan of the past twenty 
one years. 

The schedule of the entire program, in 
cluding briet abstracts ot each course, the 
faculty list, and registration blanks appear 
in this issue of the JouRNAL. For your con 
venience the schedule of courses is printed 
in your program booklet also. It is possible 
and highly desirable to register in advance 
tor these courses. You are advised to studs 
the schedule of courses, select your first, 
second and third choice for each day and 
promptly mail your request to the Director. 
Since most of the rooms are rather small, 
many of the courses may be completely 
tilled by the time of the meeting. It will be 
possible, however, to register at the meeting 
for any course not already filled. The regis 
tration area for these courses will be located 


in the same section of the hotel as the gen- 
eral registration for the entire meeting. This 
booth will be statted Monday afternoon, 
September 25, and from 8:30 A.M. to 4:3 

p.M. Tuesday through Friday, September 


The usual division of courses between 
diagnosis and therapy will obtain. Approxi- 
mately two-thirds of the periods will deal 
with diagnostic subjects and one-third will 
be devoted to radiation therapy, isotopes 
and physics. There will be many entirely 
new courses added, including several with 
particular emphasis on special procedures, 
such as the one having to do with the 
management of cardiovascular emergencies. 
This is designed to alert the radiologists 
concerning the newest problems, which 
might arise and must be met in the Depart- 
ment of Radiology. Another extremely im- 
portant course, given by the Chairmen of 
three leading Committees and the Chair 
man of the Board of Chancellors of the 
American College of Radiology, and moder- 
ated by Dr. Earl Barth, its immediate Past 
President, will deal with medical ethics and 
economics, radiologic organizations, and 
various other facts and figures which should 
be of great interest especially to the younger 
radiologists. A total of sixty-eight courses 
will be available, and there is a wide varia- 
tion of subject matter which should prove 
stimulating and profitable for everyone. 

Most of the courses will be held in rooms 
on the fourth floor of the Deauville Hotel 
and three rooms will be available on the 
mezzanine. All of the rooms are comfort- 
ably air conditioned. The courses will start 
at 3:00 p.M. on Tuesday, Wednesday and 
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1:30 P.M. on Friday. 


y and at 

Course 305, given by the officers of the 
American College of Radiology, will start 
at 1:30 p.M. on Thursday and will be held 
in Napoleon Room No. 3 
required for this course. 
We teel that 


Thursday 


assured the educational 


. No tickets will be 


E.dite yrials 
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value of these courses will continue on a 
very high level and are very grateful to 
the many instructors who give so willingly 
of their time and talent. 


Haroip O. Pererson, M.D, 
Director, Section on Instruction 
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THE FORTY-THIRD ANNUAL MEETING OF 
THE AMERICAN RADIUM SOCIETY 


HE. American Radium Society held its 
Forty-third Annual Meeting at the 
foothills ot the Rocky Mountains in Colo- 
rado Springs on May 11, 12 and 13, 1961 


at the Broadmoor | lotel. The attendance of 


members and guests eclipsed the previous 


meeting with a total registration of 502 
representing 152 members, 216 non-mem- 
ber guests and 134 ladies. On Wednesday 
evening, preceding the official commence- 
ment of the meeting, the early arrivals were 
invited to participate in a Western Chuck- 
wagon supper at the famous Flying W 
Ranch about twenty miles north of Colo- 
rado Springs. Three bus-loads of members 
attended this unique outing in the nearby 
mountainous ranch country tor a delicious 
barbecued supper and western style musical 
entertainment with “Wagon 
Wheels” to “‘Mountain the 
Wranglers. 

The meeting started officially on May 11 
in the new parabolically constructed spa- 
cious International Center Auditorium. Dr. 
Juan A. del Regato, Chairman of the Ar- 
rangements Committee, welcomed the So- 
ciety to its first meeting in Colorado Springs. 
Dr. Jesshill Love delivered the Presidential 
Address using for his theme the establish- 
ment of a centralized radiation center for 


from 
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the treatment of cancer in the smaller com- 
munities. He the organization 
and facilities of the Memorial Cancer Foun 
dation in Santa Barbara, California, which 


serves a radius of approximately twenty 


described 


miles. Emphasis was placed on the impor 
tance of engaging a full time radiotherapist 
for management of the patients and direct 
ing the administration while at the same 
time retaining the principles of free enter 


prise under a contract with the Board of 


Trustees of the Foundation and approved 
by a medical board. All modern facilities 
are present in this center including super 
voltage therapy and an isotope laboratory 
equipped to perform all useful procedures. 


Dr. Love hoped that this endowed Founda- 
tion in his community would be helpful in 
serving as a model which might prove in- 
structive and encouraging to other smaller 
communities. 

The first scientific session under the 
Chairmanship of Dr. Robert L. Brown con- 
sisted of presentations on the concept 
of a cure by Dr. Fred C. D. Collier of 
Birmingham and a comparative study of 
supervoltage radiotherapy techniques in 
some pelvic malignant tumors by Dr. Jose 
Noriega of the National Cancer Institute 
of Mexico. A symposium moderated by Dr. 
Philip Rubin on a critical analysis of the 
current therapy of carcinoma of the ovary 
was presented by 6 essayists in an attempt 
to answer the following questions: (1) What 
is the natural history of ovarian neoplasms? 
(2) Is surgery alone adequate? (3) Has post- 
operative irradiation proven itself? (4) Is 
preservation of the uterus worthwhile? (5) 
Of what value are prophylactic isotopes? 
(6) What is the promise of chemotherapy? 
The latter part of the morning session was 
devoted to papers on observations of radio- 
resistant neoplasms and the influence of the 
time factor on the dose response curve. 

A luncheon meeting of members, guests 
and ladies was held in the International 
Center Dining Room during which Dr. EF. 
Dale Trout of the General Electric Com- 
pany delivered an interesting historical talk 
on the lite and work of T. Christen who was 
the first scientist to use the half-value layer 
as a means of specifying radiation beam 
quality 

The afternoon session began with the 
presentation of experimental work prepared 
by Dr. Lacassagne of the Institut du Ra- 
dium of Paris. Because of Dr. Lacassagne’s 
absence, the communication was read by 
Dr. Juan A. del Regato, the subject being 
on the effects of the combined actions of 
x-rays and of a chemical carcinogen on the 
rat’s liver. Dr. Gilbert H. Fletcher, Chair- 
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man for the afternoon session, called on Dr. 
Joseph L. Morton to act as moderator tor 
i panel discussion on radiosensitivity and 
radiocurability as judged by microscopic 
techniques. Dr. Arthur T. Hertig spoke on 
the correlation of radiosensitivity and histo- 
pathology of cervical cancer. Dr. Ruth M. 
Graham presented the cytologic prognosis 
of cancer of the cervix and Dr. Saul B. Gus- 
berg related his experience on radiosensi- 


tivity testing of cervix cancer in terms of 


tumor response. The afternoon session con- 
tinued with papers on the incidence and 
treatment of radiation necrosis of the oral 
cavity and on distant metastases from oral 
and pharyngeal cancer. 

The usual highlight of the Annual Meet- 
ing is the Janeway Lecture. Dr. Edith H. 


Quimby of New York reviewed the lite of 


Dr. Henry Harrington Janeway and intro- 
duced Dr. Norman McCormick of Windsor, 
Ontario, who in turn introduced his fellow 
Canadian, The Janeway Lecturer, Dr. Clif- 
tord e Ash ot Toronto, W hose subject Was 
“Oral Cancer—-A Twenty-five Year Study.” 
He paid tribute to his former teacher, Dr. 
Gordon E. Richards and to his surgical 
colleague Dr. Harold Wookey. Stress was 
placed on the cooperation between the vari- 
ous specialties in the successful manage- 
ment of oral cancer. He described in some 
detail the facilities attorded by The Ontario 
Cancer Institute in with the 
Princess Margaret Hospital and Divisions 
of Biological and Physics Research. During 
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the years 1929 through [I956, 1,037 cases 
or oral cancer were registered. Statistics tor 
five vear results were obtained on 1,624 
patients from 1929 through 1955 represent 
ing a g6 per cent follow-up. The crude five 
vear survival rates by site and stage were 
given in detail for cancer of the tongue, 
buccal mucosa, gingiva, floor of the mouth 
and palate. The over-all five vear results 
for all sites and stages was 31.§ per cent. 
The treatment policy is primarily radio 
therapy, cervical metastases being managed 
by radical neck dissection. 

[Later in the evening of the first day, a 
reception was sponsored by the Radium 
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Chemical Company of New York on the 
attractive Terrace Pool of the Broadmoor 
Hotel. An enjovable social hour was spent 
by the members and guests of the Society, 

The second day *s scientific session under 
the Chairmanship of Dr. Charles G.Stetson 
was filled with a variety of presentations, 
Drs. Chau, Fletcher, Rutledge and Dodd of 
Houston discussed complications in the high 
dose total pelvic irradiation of female can- 
cer and Drs. Stander and Rhamey of 
Indianapolis presented findings on the in- 
travenous pyelograms in patients with car- 
cinoma of the cervix. Dr. Theodore R. 
Miller of New York City reported On 36 
patients who were treated by hemipelvec- 
tomy for far advanced cancer. One of the 
interesting topics of present day research 
was given by Dr. Robert Rugh of Columbia 
University on low-level x-irradiation in the 
early mammalian embrvo. He 
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vers used 
das 1.4 day 
rat embrvos and showed striking central 
nervous system anomalies. Dr. Edith H. 
Quimby in collaboration with Dr. John M. 
Hantord of Columbia University reported 
on cancer arising many vears after radia- 
tion therapy of benign lesions in the cervical 
region. Out of 247 traced patients trom a 
group of 650, there had developed 8 car- 
cinomas of the thyroid, 3 of the pharynx 
and larynx and 1 of the parotid gland. 
The latter part of the morning session in 
cluded reports on the ten year e\ aluation ot 
the treatment of bone metastasis trom car 
cinoma of the breast and prostate using 
radioactive phosphorus and testosterone by 
Drs. J. G. S. Maxfield and J. R. Maxteld, 


Jr., characteristics of a cesium head-and- 


neck unit by Dr. M. Lederman ot the Roval 


Marsden Hospital, the measurement of 
“build-up” on a curved surface exposed to 
beams of cobalt 60 and cesium 137 by Drs. 
R. S. Bush and H. EF. Johns, clinical and 
biological studies of actinomycin D and 
radiations by Dr. G. J. D’Angio and medi- 
cal support of air defense operations under 
radioactive fallout by Captain W. B. Dye, 
USAF, MC. 


During the afternoon ot the second dav, 
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4 visit was made in buses to the Air Force 
Academy. A reception was sponsored by 
the Society at the International Center pre- 
ceding the Annual Banquet. Many of the 
past Presidents of the Society were seated 
at a head table and were introduced by Dr. 
Jesshill Love. With appropriate ceremony 
Dr. Clittord Ash was presented the Janeway 
Medal tor his outstanding achievements. 
Kollowing dinner, a colorful and exciting 
dance pageant was staged by the Koshare 
Indians, a group of Boy Scouts who have 
been well trained in the folk-lore of many 
tribal This outstanding 
entertainment was followed by music and 


ancient dances. 


dancing tor members and guests of the 


Societ 


Dr. Victor A. Marcial was Chairman of 


the third day *s scientific session. A presen- 
tation on the Plummer-Vinson syndrome 
and postcricoid carcinoma was given by Dr. 
Kolke Jacobsson of the Radiumhemmet. A 
board of inquiry was moderated by Dr. 
Milton Friedman in which Dr. Fernando 
G. Bloedorn of Baltimore presented a three 
vear survival of a patient with an extensive 
peritonsillar carcinoma with metastases to 
the homolateral lymph nodes, Dr. T. A. 
Watson of Saskatoon showed a ten vear 
cure of a giant-cell tumor of the cervical 
spine and Dr. James A. Martin of Dallas 
demonstrated treatment techniques on an 
eight vear survival of a recurrent low-grade 
fibrosarcoma ot the vulva. 
these cases was given by Drs. del Regato, 
Ennuver, Lenz, and Lederman. 

\ group of papers relating to diagnostic 
and therapeutic considerations of brain tu 
mors was next on the program. These com 


munications included problems of instru 
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mentation and technique of localization of 
brain tumors using radioiodinated human 
serum albumin, radiation therapy of brain 
tumors, irradiation of meningioma and 
glioblastoma multiforme. three-dimen- 
sional radium reconstruction device was 
reported by Dr. Jerome M. Vaeth and a 
color motion picture on operating room 
techniques of radium implants was shown 
by Dr. Fernando G. Bloedorn. The General 
Electric Company sponsored the appear- 
ance of Dr. Bernard Pierquin from the 
Institut Gustave Roussy in Paris who pre- 
sented material on laminagraphy in the 
dosimetric calculations of interstitial curie 
therapy. 

One of the striking statistical reports of 
the meeting was given by Dr. Sigvard Kaae 
from the Radium Center in Copenhagen. 
Kive year results on two random series of 
breast cancer treated by simple mastectomy 
and postoperative irradiation (McWhirter) 
versus extended radical mastectomy (Dahl- 
Iverson) indicated no significant difference. 
The last paper on the program by Drs. A. 
Knnuyer and J. P. Bataini on five and ten 
vear results on combined surgery and radio- 
therapy in the treatment of cancer of the 
laryngeal vestibule was read by Dr. Juan A. 
del Regato. 

The Forty-third Annual Meeting of the 
\merican Radium Society in the attractive 
setting of Colorado Springs was successful 
from the standpoints of quality of its 
scientific program, attendance, good 
weather and social events. Dr. Jesshill Love 
and his energetic committees can well be 
proud of their efforts. 


Harry Hauser, M.D. 
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SAMUEL W. DONALDSON 
1891-196] 


OCTOR SAMUEL W. DONALD 

SON, aged sixty-nine, Chief Radiolo 

gist at St. Joseph Mercy Hospital, Ann 

Arbor, Michigan, died of a heart attack in 

the early morning hours, Saturday, April 8, 
1961. 

Doctor Donaldson was born in Rockford, 


Tennessee, September 14, 1891. His earls 
education was received in private and pub 
\sheville, North Carolina, 
and Knoxville, Tennessee, and he gradu- 
ated from Knoxville High School in 1907 
Following his graduation trom high school, 
he entered the University of Alabama, 


lic schools in 
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where he remained for one semester. He 
then entered the University of Tennessee 
and received his Bachelor of Arts degree 
in 1912. Entering the University of Michi- 
gan, he received his M.D. degree in 1916. 
Following this he interned at the German 
Hospital, which is now known as Lenox 
Hill Hospital, New York City, igi6—-1917. 
He received his radiological training under 
the late Preston M. Hickey at the Univer 
sity of Michigan Medical School, Ann 
Arbor, Michigan. 

At the time of his death, Doctor Donald 
son Was associated with St. Joseph Mercy 
Hospital since 1923. In addition to his ac 
tive services as Chief Radiologist in St; 
Joseph Mercy Hospital, he was also Radi- 
ologist at the Ypsilanti State Hospital, 
Ypsilanti, Michigan, having held that po- 
sition since 1946. Doctor Donaldson or- 
ganized the X-ray Department at St. 
Joseph Mercy Hospital, which he headed 
for thirty-eight vears. 

He became nationally known tor his con- 
tributions in the field of radiology . Vhrough 
out his entire medical career as a radiolo- 
gist, he participated actively in the organ- 
izations of radiology with which he was 
associated. His services and contributions 
to the advancement of radiology were out- 
standing. It has been said that “People 
acquire a varving mental equipment for the 


journey of life,” and this may be said of 


Sam Donaldson. 

He had a particular flair for statistics, 
and among his hobbies were medical eco 
nomics and forensic medicine. His statistical 
knowledge concerning radiological depart- 
ments, cost per patient, per film, and the 
personnel required in the radiological de- 
partments to handle a given number of pa- 


tients per dav was set forth in a paper 


which provoked an enormous amount of 
interest and comment tollowing its publica 
tion. Indeed, it is accepted as a manual for 
the organization of radiological depart 
ments. He also published a text on medico 
legal practice, which passed through its 
second edition. 


His love tor cooking led him to compile 
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eleven cook books in one, called ‘Ann 
Arbor Cook Books, 1899-1959.” 

He maintained a great interest in sports, 
and his close friends maintained they were 
sure he could answer the $64,000 question 
concerning baseball in its various phases 
and its practice. 

Doctor Donaldson pursued many activ 
ities, authoring numerous papers in his 
held, serving as a physician, participating 
in numerous professional societies, training 
x-ray technicians, and serving the com- 
munity with a “side line.”’ It involved x- 
raving animals as ‘‘a courtesy for neigh- 
bors who otherwise couldn’t get this type 
of service.’’ He used to say “‘My veterinary 
practice has made firm friends for medicine, 
for radiology, and for doctors.” 

Doctor Donaldson was the recipient of 
many honors, among which was a fellow- 
ship in the American College of Radiology, 
and he was awarded in 1955 its Gold Medal 
for distinguished service in the advance- 
ment of radiology 

He was a member of the American 
Medical Association, American Roentgen 
Ray Society and at the time of his death 
was Second Vice-President of this Society, 
a member of the Radiological Society of 
North America, the Detroit Roentgen Ray 
and Radium Society, and the Michigan 
State Medical Society. At the time of his 
death he also was Chairman of the Medico- 
legal Committee of the Radiological So- 
cietv of North America, Director of the 
Professional Bureau and a board member of 
the American College of Radiology. He was 
a former editor of the Phi Rho Sigma jour- 
nal. He was a member and Past-President 
of the Washtenaw County Medical Society, 
Past-President of the Detroit Roentgen 
Ray and Radium Society, and Past-Presi- 
dent of the Michigan Association of Radi- 
ologists. 

Doctor Donaldson was a major in the 
Medical Corps in World War I. 

In 1919, he married Kathryn P. Over- 
man of Danville, Illinois. She died in 1954, 
and he married Margaret L. Lowe of 
Seattle, Washington, in 1957, who sur- 
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Doctor Donaldson had a host of triends 
throughout this country and abroad, who 
will be grieved to learn of his untimely 


vives him. He is also survived by a daugh- 
ter, Mrs. G. B. (Mary E.) Hotchkiss, 
Washington, D. C., and a son, John G., 


Madison, Wisconsin, and six grandchil- death. 
dren. LAWRENCE ReEyNo.Lps, M.D. 
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AMERICAN ROENTGEN RAY SOCIETY 
SECTION ON INSTRUCTION 


O. Pererson, M.D., Director 
G. Mosst R, M.D., 1ale Director 


Title 


and Abstracts of Cour és 


Off re 


Sixty-Second Annual Meeting 
Deauville Hotel, Miami Beach, Florida 
Septe mber 26 to Se pte mber 29, 1961 


Tue Insrrucrion Courses for the Sixty- 
Second Annual Meeting of the American 
Roentgen Ray Societ will all be of ninety 
minutes’ duration and will be held between 
the hours of 3: pM. and 4:30 P.M. on 
Tuesdav, Wednesday and Thursday and 
from 1:30 P.M. to 3:00 P.M. on Friday. No 
other official activity has been scheduled 
for this time. 

Seventeen available for the 
courses and One course will be ottered in 
afternoon of the Annual 
\ total of SIXty -four instructors 


rooms are 


each room each 
Meeting. 
will give sixtv-eight courses during the four 
davs. 

Full information will be available at the 
desk of the Section on Instruction, which 
will be located in the General Registration 
\rea on Monday afternoon and trom 8:3 
until 4:30 p.m. Tuesday, Wednesday, 
Thursday and Friday. 


How to Register and Obtain Tickets 
for the Instruction Courses 


\dmission to the Instruction Courses will 
be by ticket only, except Course 30S. 

Following the list of titles and abstracts 
in this issue of the JouRNAL there is a pink 
order sheet. First, second and third choices 
tor each period should be indicated on the 
order sheet. It is possible tor one to attend 
a total of only tour periods ot instruction. 
It the directions given on the order sheet 
are followed explicitly, errors in completing 
reservations tor the courses will be mini 
mized. It is estimated that the number who 
can attend each course each day will range 
between 30 and 100 persons depending on 
room size. 


Reservations for the courses will be made 


in the order in which the pink order sheets 
are received. Those who are not members of 
the American Roentgen Ray Society will 
be charged the nominal fee of $2.00 per 
period. Full-time graduate students in radi- 
ology will be admitted without fee, but they 
will be required to make application for the 
courses they wish to attend. 

Prior to September 12, 1961, the order 
forms should be sent to the Director, Dr. 
Harold O. Peterson, 1995 West County 
Road ““B”, St. Paul 13, Minnesota. After 
September 12, 1961 the order forms should 
be sent to Dr. Harold O. Peterson, Deau- 
ville Hotel, Miami Beach, Florida. 

To avoid the confusion always existing 
on the first days of the meeting, a set of 
tickets will be mailed to each person whose 
registration for courses reaches the office of 
the Director on or before September 12, 
ig61. The envelope containing the tickets 
will be labelled in a conspicuous manner. 
Registrants are urged to be on the lookout 
for their tickets and to bring them to the 
meeting. The success of this plan depends 
entirely on the cooperation of the regis- 
trants. 

In case the courses are not filled by the 
time of the meeting, tickets will be avail- 
able at the Registration Desk of the Section 
on Instruction, Monday afternoon, Sep 
tember 25, and thereafter during the meet- 
ing. 


Holders of Tickets 


Those who do not have the proper ticket 
tor the course they wish to attend will not 
be permitted to enter the room. An attend- 
ant will be at the door of each conference 
room to collect the tickets. 
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Kurt Amplatz, M.D., Assistant Professor of Ra 
diology, University of Minnesota Medical School, 
Minneapolis, Minnesota. 

Wilbur Bailey, M.D., Chairman of the Judiciary 
Committee, American College of Radiology, Los 
Angeles, California. 

Robert P. Barden, M.D., Department of Radi 
ology, Chestnut Hill Hospital; Associate Pro 
fessor, Graduate School of Medicine, University 
of Pennsylvania, Philadelphia, Pennsylvania. 
Earl Barth, M.D., Past President of the Ameri 
can College of Radiology a Professor and Head of 
the Department of Radiology, Northwestern 
University School of Medicine, Chicago, Ilinois. 
Bartter, Chief of the ndocrinology 
Branch of the National Heart Institute, Be 
thesda, Maryland. 

Krank Batley, M.B., Ch.B., D.M.R.T., Director 
of Radiation Therapy, Syracuse Memorial Hos- 
pital, Syracuse, New York. 

Bloedorn, M.D., and 
Head of the Division of Radiotherapy, Univer- 
sity of Maryland Hospital, Baltimore, Mary 
land. 

Wallace D. Buchanan, M.D., Chairman of the 
Committee on Hospital Standards, 
College of Radiology, South Bend, Indiana. 
John A. Campbell, M.D., Chairman, Depart- 


ment of Radiology, Indiana University Medical 


Fernando G. Professor 


American 


Center, Indianapolis, Indiana. 
G. J. D’Angio, M.D., X-ray Therapy Depart 
ment, Children’s Hospital Medical Center, 
Boston, Massachusetts. 

Joseph N. Debbas, M.D., Department of Radi 
ology, Hahnemann Medical College, Phila 
delphia, Pennsylvania. 

Juan \. del Regato, M.D.., Director, Penrose 
Cancer Hospital, Colorado Springs, Colorado. 
Gerald D. Dodd, M.D., M. D. 
pital Institute, 


Anderson Hos 
and Tumor Houston, Texas. 
Charles T. Dotter, M.D., Professor and Chair 


man, Department of Radiology, University of 


Oregon Medical School, Portland, Oregon. 
Robert L. Egan, M.D., M. D. Anderson Hos 
pital and Tumor Institute, Houston, Texas. 
Bernard S. Epstein, M.D., Department of 
Radiology, The Long Island Jewish Hospital, 


New Hyde Park, New York. 


Lewis E. Etter, M.D., Director, Department of 


Radiology, The Falk Clinic; Consultant, West 


ern Psychiatric Institute and Clinic; Professor 


of Radiology, School of Medicine, University of 


Pittsburgh, Pittsburgh, Pennsylvania. 

William R. Eyler, M.D., Chairman, Department 
of Radiology, Henry Ford Hospital, Detroit, 
Michigan. 

Benjamin Felson, M.D., Professor and Director, 
Department of Radiology, University of Cin 
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cinnati, Cincinnati, Ohio. 

Leo S. Kigiel, M.D., Department ot Radiology, 
The Grace Hospital, Detroit, Michigan. 
Nathaniel Finby, M.D., Director of the Depart 
ment of Radiology, St. Luke’s Hospital, Morn 
ingside Heights, New York, New York. 

Harry W. Fischer, M.D., Associate Professor of 
Radiology, Department of Radiology, Univer 
sity Hospitals, State University of Iowa, Towa 
City, Iowa. 

Robert H. reiberger, M.D., The Hospital tor 
Special Surgery, Margaret M. Caspary Clinic, 
New York, New York 

Brit B. Gay, Jr., M.D., Department of Radiol 
ogy, Emory University, Atlanta, Georgia. 
Bertram R. Girdany, M.D., Director, Depart 
ment of Radiology, Children’s Hospital of Pitts 
burgh, Pittsburgh, Pennsylvania. 


, John Hale, Ph:D., Associate Professor of Radio 


logical Physics, University of Pennsylvania, 
Philadelphia, Pennsylvania. 

Theodore F. Hilbish, M.D., Chief, Diagnostic 
X-ray Department, The Clinical Center, De- 
partment of Health, Education and Welfare, 
Bethesda, Maryland. 

John W. Hope, M.D., Director, Department of 
Radiology, The Children’s Hospital of Phila- 
delphia; Professor of Clinical Radiology, Uni- 
versity of Pennsylvania, Philadelphia, Pennsyl 
vania. 

Harold G. Jacobson, M.D., Head of the Division 
ot Diagnostic Radiology of Montefiore Hospital; 
Protessor of Clinical Radiology, New York Uni 
versitv College of Medicine; Senior Consultant 
in Radiology to the Veterans Hospital 
Bronx, New York, New York. 

John Kirkpatrick, M.D., Department of Radiol 
ogy, St. Christopher’s Hospital, Philadelphia, 
Pennsylvania. 

Klatte, M.D., Associate 
Radiology, Chief of Pediatric Radiology, Indi 
University 


in the 


Professor of 
ana Medical Center, Indianapolis, 
Indiana. 

Simon Kramer, M.D., Co-Director, Radiation 
Therapy Department, and Associate 
of Radiology, Jefferson Medical College, Phila 
delphia, Pennsylvania. 

Richard G. Lester, M.D., Professor and Chair 
man, Department of Radiology, Medical Col- 
lege of Virginia, Richmond, Virginia. 

Emanuel J. Levin, M.D., Director of Radiology, 
Maimonides Hospital of Brooklyn: Professor of 
Radiology, State University of New York, 
Brooklyn, New York. 

Alexander Stewart Macmillan, Jr., M.D., Di 
rector, Department of Radiology, Massachusetts 


Pre fessor 


Eve and Ear Infirmary, Boston, Massachusetts. 
Victor A. Marcial, M.D., Director, Cancer 
Control, Department of Public Health; Director, 
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Department of Radiotherapy, Hospital Gonza- 
lez-Martinez; Professor of Radiotherapy, Uni- 
versity of Puerto Rico Medical School, San 
Juan, Puerto Rico. 

Richard H. Marshak, M.D., Associate Radiol 
ogist, Mt. Sinai Hospital, New York, New York. 
Charles |. Martin, M.D., Director, Martin X 
ray and Radium Clinic; Clinical Professor of 


Radiology, Southwestern University Medical 
Scho Dallas, Texas. 

Gerald M. McDonnel, M.D., Department of 
Radiology, University of California Medical 
Center, Los Angeles, California. 

Harry Z. Mellins, M.D., Professor and Chair 


man, Department of Radiology, State Univer 


sitv of Ni A York, Brooklyn, New York. 


William T. Meszaros, M.D., Director, Depart 
ment of Diagnostic Radiology, Cook County 
Hi spital, hicago, Illinois. 


Russell H. Morgan, M.D., Radiologist in Chiet 
‘| he Johns Hopkins Hosp tal, Baltimore, Mary 


hand. 
Walter T. Murphy, M.D., Director, Depart 
ment of Therapeutic Radiology, Roswell Park 
Memorial Institute, Buttalo, New York. 

Sidnev W. Nelson, M.D., Professor and Chair 
man, Department of Radiology, The Ohio State 
University Medical School, Columbus, Ohio. 
Charles M. Nice, Jr., M.D., 


Professor and Chair 


man, Department of Radiology, Tulane Un 

versity School of Medicine, New Orleans, 

James J. Nickson, M.D., Chairman, Depart 


na, \l BD. Department ot Rad 


V. Peters, M.D... Ontario Cancer Institut 
! Ontario, 


Arthur J. Present, M.D., 


tt ( Public R ti , American College of 
k | Icson, Zona 
B Roswit, M.D., Chief, Radiation Ther 
ipy Service, Vet \dministration Hospit 
B New Yor 
Philip Rubin, M.D., Chiet, Division of Rad 


y. Nik morial Hospital, 


rv Ford Hospital, Detroit, Michigan. 
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therapy, Department of Radiology, University 
of Rochester School of Medicine, Rochester, 
New York. 

Kugene L. Saenger, M.D., Associate Professor 
of Radiology, University of Cincinnati, Cincin- 
nati, Ohio. 

Jose Sala, M.D., Chief Radiotherapist, Ellis 
‘ischel State Cancer Hospital, Columbia, Mis 
sour. 

Richard Schatzki, M.D., Chief, Department of 
Radiology, Mount Auburn Hospital, Cambridge, 
Massachusetts; Clinical Associate in Radiology, 
Harvard Medical School, Boston, Massachu 
setts. 

William H. Shehadi, M.D., Director, Depart 
ment of Radiology, United Hospital, Port 
Chester, New York. 

Glenn E. Sheline, M.D., Assistant Radiothera 

pist and Associate Professor of Radiology, Uni- 
versity of California Medical Center, San Fran- 
cisco, California. 

Kdward B. Singleton, M.D., Director, Depart- 
ment of Radiology, St. Luke’s and Texas Chil- 
dren’s Hospitals, Houston, Texas. 

Justin J. Stein, M.D., Chief, Radiation Therapy 
Division and Professor of Radiology, niversity 
of California Hospitals, Los Angeles, California. 
William J. Tuddenham, M.D., Assistant Pro- 
fessor of Radiology, University of Pennsylvania, 
Philadelphia, Pennsylvania. 
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DESCRIPTION OF COURSES 
COURSE 101 
Tuesday 


NATHANIEL FINBY, M.D. 
New York, New York 


Male Cystourethrography 


\ general survey of male cystourethrography will 
stress normal and pathologic roentgenographic anat- 
omy. Congenital and acquired diseases of the lower 
urinary tract will be demonstrated on cystourethro 
grams. 


COURSE 102 
and 
COURSE 202 


Tuesday and Wednesday 


JOHN W. HOPE, M.D. 
Philadelphia, Pennsylvania 


Roentgen Facts and Fallacies Regarding 
the Normal and Abnormal Genito-ur- 
inary Tract of Infants and Children 


Course 102. Probably the most important exami 
nation in Pediatric Radiology with the highest yield 
of positive returns is intravenous urography, and 
vet, in spite of its importance, it 1s a study that is 
frequently poorly executed. There are a multitude of 
attempt to show 


reasons for this. The speaker will 
his own problems with this procedure and how, by 
working at it over a long period of time, he arrived 
at a technique which nine out of ten times results in 
a diagnostic study. This technique will include vari 
ous methods of reducing the roentgen 
the gonads. It will 


obtaining a voiding urethrogram in the mal 


exposure to 
also illustrate the importance of 
as one 
of the final steps in the procedure. 

Intravenous 


Having presented the technique of 


urography, the speaker will then attempt to illus 
trate his own evolutionary understanding of poste 
absence ot 


other 


rior-urethral valves, ectopic ureteroceles, 
the abdominal musculature, and of as many 
congenital anomalies as time will permit. 


Mediastinal Mass Lesions in Infants 
and Children 


Course 2. Mass lesions occurring in the medias 


+ 


tinum can be diagnosed with a high degree of accu- 


racy simply by knowing whether they occur in the 


front, in the middle or in the back. This course will 


ssion of most 


attempt to give a comprehensive discu 


of the mass lesions which occur in the mediastinum. 


There are a few differences between the younger age 


group and the older age group and these differences 


Ww 11] be discussed. 
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COURSE 103 
Tuesday 


RUSSELL H. MORGAN, M.D. 
Baltimore, Maryland 


Screen Intensification and Cineradiography 


This course will deal with the physics and tech 
nical problems associated with screen intensification 
and cineradiography. The discussion will consider 
those aspects of x-ray image formation and percep. 
tion which are important in the fields of screen inten- 
sified fluoroscopy and motion picture recording. Par 
ticular attention will be given to the practical prob 
lems associated with the use of various intensifier 
and cineradiographic systems in clinical radiology, 


COURSE 104 
Tuesday 


PHILIP RUBIN, M.D. 
Rochester, New York 


The Development of a Dynamic Classification 
of Bone Dysplasias 


There is a compelling logical order to the way 
normal bones model. From a study of the develop 
ment of normal bone growth and an analysis of the 
physiologic processes, one may be able to provide 
the key to unlock the abnormal pathophysiology in 
dysplastic bone diseases. An attempt is made to set 
up criteria for true bone dysplasias, based on an un 
derstanding of experimental and clinical pathophys 
is hoped that one can develop, 
this 


iology. It on this 


basis, a dynamic classification for seemingly 
complicated group of diseases. The differential diag- 
nostic points of different bone dysplasias will be 


emphasized. 


COURSE 105 
Tuesday 


WILLIAM J. TUDDENHAM, M.D. 
Philadelphia, Pennsylvania 


New Concepts in Radiographic and 
Interpretative Techniques 


This course consists of an analysis of the sources 
of error in roentgen diagnosis, a critique of existing 
concepts of “film quality,” and proposals tor modi 
fied radiographic and interpretative techniques de 
signed to increase the accuracy of the method. 

The inadequacy of ‘‘contrast” and “‘unsharpness” 
as criteria for evaluating the diagnostic usefulness 
of roentgenograms will be discussed and new criteria 
will be presented. 

The significance of physical factors said to limit 
the “quality” of roentgenograms will be considered 
and the indications for so-called “high-kilovoltage” 


and “supervoltage” radiography as we as for the 


) 
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use of the ‘‘micro-focus” roentgen-ray tube will be 
specifically noted. 

Psychophysiologic factors which limit the accu 
racy of roentgen diagnosis will be emphasized, and 
recent experimental studies relating to problems ot 
visual search and image organization will be pre 
sented. Also, control of view-box and “‘surround”’ 
illumination, control of glare, and the selection of 
reading lenses—practical aids for the radiologist in 
perceiving critical “threshold” images——will be pre- 
sented. 

Pertinent experimental findings will be cited, but 
the practical clinical application of these concepts 
will be emphasized through the presentation of il- 
lustrative diagnostic roentgenograms. 


COURSE 106 
and 
COURSE 206 


Tuesday and Wednesday 


LEWIS E. ETTER, M.D. 
Pittsburgh, Pennsylvania 


Normal and Pathologic Roentgen Anatomy 
of the Skull and Paranasal Sinuses 


Course 106. Description of standard techniques 
and positions with illustrative slides for roentgen 
examination of the skull and paranasal sinuses. Com 
parison of advantages of one projection over another 
with respect to visibility of particular structures. 
General considerations with reference to the cerebral 
and facial components of the cranium and various 
skull types. Analysis of individual bone components 
in producing the various lines and shadows seen in 
plain roentgenograms of the skull. This analysis will 
be applied to a study of the sphenoid, frontal, 
ethmoid, parietal and occipital bones in various pro 
jections. 

Course 206. Detailed roentgen anatomic analysis 
of the paranasal sinuses and mastoids with descrip 
tion of roentgenographic techniques employed. Study 
of the roentgen features of the middle cranial fossa 
and their relation to the sphenoid sinuses. Considera 
tion of the orbits and optic foramina with special at 
tention te 


the frontal, ethmoid and sphenoid bone 
components In various projections as well as the fea 
tures contributed by the zygomatic bones. In con 
clusion, the maxillofacial components of the cranium 
will be examined, including the lacrimal canals and 


soft tissue line ation, 
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COURSE 107 
Tuesday 


H. STEPHEN WEENS, M.D. 
Atlanta, Georgia 


BRIT B. GAY, JR., M.D. 
Atlanta, Georgia 
Roentgenology of the Pulmonary Circulation— 
Diagnosis of Certain Physiologic Changes 


I. Methods of roentgenologic study of pulmonary 
circulation: 


a) roentgenoscopy with image ampli 
fication, (b) routine roentgenography, (c) laminag- 
raphy, (d) pulmonary angiography and (e) cine- 
roentgenography. 

II. Basic function of pulmonary circulation: nor- 
mal pulmonary arterial and venous pressure; normal 
pulmonary blood flow. 

III1. Increased pulmonary blood flow. Definition. 
Etiology: left to right shunts; admixture lesions. 
Roentgenologic signs. Pulsations of the pulmonary 
arteries in increased pulmonary blood flow. 

IV. Decreased pulmonary blood flow. Definition. 
Etiology: left to right shunts with pulmonary steno- 
sis or atresia. Roentgenologic signs. Roentgenolozic 
appearance of collateral circulation to the lungs 
through bronchial arteries or anomalous arteries. 
Pulsations of pulmonary arteries in decreased pul- 
monary blood flow. Special consideration of pulmo- 
nary vasculature changes and pulsations in isolated 
pulmonary valvular stenosis. 

V. Pulmonary venous hypertension—pulmonary 
edema. Roentgenologic signs. Significance of Ker- 
ley’s (septal) lines. Special consideration of pulmo 
nary venous changes in mitral stenosis. Importance 
of minimal signs of pulmonary interstitial edema as 
an indication of acute myocardial infarction. 

VI. Pulmonary arterial hypertension. Definition. 
Etiology: roentgenologic signs. Pulsations of pul 
monary arteries in pulmonary hypertension. 

The roentgenologic changes of the pulmonary cir 
culation will be illustrated by cinefluorograms. 


COURSE 108 
and 
COURSE 208 


Tuesday and Wednesday 


EMANUEL J. LEVIN, M.D. 
Brooklyn, New York 


The Fundamentals of Bone Disease 


There are characteristic radiologic patterns pro- 
duced by diseases of the bones which permit a defi- 
nite and accurate diagnosis. The reactions in the soft 
tissues, periosteum and cartilage are often of greater 
differential value than the changes in bone. Further- 
more, many osseous diseases have peculiarities of 
destruction, production and localization which in 
themselves are of diagnostic significance. The de- 
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tection and correct assessment of the varied roentgen 
patterns will permit an accurate diagnosis in a high 
percentage of Cases. 

An analytic approach to the differential diagnosis 
of diseases of the bones will be presented with em 
phasis placed on fundamental aspects. 


I. Explanation and description of terms 

A. Soft tissue reactions 
B. Periosteal reactions 
C. Osseous reactions 

If. Tumors 
A. Benign 
B. Malignant 

IIT. Infections 
A. Acute 
B. Chronic 


COURSE 
and 
COURSE 209 
Tuesday and Wednesday 
ALEXANDER STEWART 
MACMILLAN, JR. M.D. 
Boston, Massachusetts 


109 


Sinuses; Mastoids, Lateral Neck and Larynx 


Course 10g. Sinuses. 
Course 209. Mastoids, lateral neck and larynx. 


COURSE 110 
and 
COURSE 210 


Tuesday and Wednesday 


SIDNEY W. NELSON, M.D. 
Columbus, Ohio 


Bronchography 


Course 110. The radiologist who can properly per 
form and interpret bronchograms is in a _ position 
where he can make outstanding contributions to the 
diagnosis and understanding of many chest diseases. 
The proper therapy for any disease which affects the 
bronchial tree is often dependent upon the accurate 


determination of the nature and extent of the 
chial involvement. Inasmuch as the interpretation of 


bron 


bronchograms requires considerable knowledge of the 
tree and 
some of the common anatomic variations, the per 
illustrated. 


normal anatomy of the tracheobronchial 


tinent anatomy will be discussed and 


A good knowledge of bronchial anatomy will enable 


the radiologist to systematically identify each of the 


major segmental bronchi, because of his knowledge 
of the expected distribution of each of these bronchi. 
The identification of each of the major segmental 
bronchi is extremely important in interpretation. 
Once the basic bronchographic anatomy has been 
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considered, the details of the bronchographic tech- 
nique will be described. This will include the method 
of performing topical anesthesia, introduction of in 
tranasal catheter, method of injecting contrast me 
dium in order to assure systematic filling of the de. 
sired segmental bronchi, proper pe sitioning of pa- 
tient for filling of each segment, and the spot filming 
techniques employed to thoroughly record the filling 
of the desired segmental bronchi. This portion of the 
discussion will also include a description of some of 
the characteristic features of various contrast ma 
terials. The advantages of fluoroscopically con 
trolled spot filming in comparison with conventional 
large film techniques will be emphasized. Good 
bronchographic technique can be mastered with 
little ettort and can be quickly performed by the ra 
diologist and his technical staff, thus precluding the 
necessity for resorting to the “team” approach which 
is often so time-consuming and frustrating 1n large 
busy hospitals. 

Course 21 During the second session, the ma 
jority of the different types of bronchopulmonary 
pathology will be discussed including the tollowing: 
1. Chronic bronchitis: a. spasm; b. excessive secre 
destruction of 


tions; Cc. dilated mucosal glands: d. 


mucosa, 2. Emphysema. 3. Segmental bronchiectasis. 


4. Cystic lesions. 5. Bronchogenic carcinoma. 6, 


Pulmonary ‘“‘coin’’ lesions. Bronchial adenoma. 


8. Erosion of bronchi by adjacent calcified lymph 
nodes. 9. Inflammatory strictures. 10. Bronchial re 


location following atelectasis of surgical removal. 


The value of bronchography in the differential 
diagnosis of many bronchopulmonary diseases will 
be emphasized throughout the course, as for instance, 
atelectasis due to bronchogenic carcinoma or other 
Segmental bronchiectasis 


intrabronchial lesions. 


with associated chronic pneumonic changes may 


mimic neoplasms on plain chest roentgenograms, 
but identified by 
methods. Chronic granulomas and other 


can be clearly bronchographic 
Infections 
can frequently be identified by virtue of the bron 
chiectatic changes produced in adjacent bronchi, 
thus helping to differentiate these diseases from neo 
plastic processes. Certain pulmonary diseases have 
very specific bronchographic appearances; e¢.g., bron 
chial adenomata, polycystic lung, ete. 

It is hoped that this presentation will encourage 
radiologists to perform this extremely useful roent 
genographic procedure more frequently in the future. 
signif 


nt of 


In so doing, they will be able to make mors 
cant contributions to the diagnosis and treatm 
1 


the patients refe rred to them for study by their co 


leagues who are not radiologists. 
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COURSE 111 


Tuesday 
MARTIN H. WITTENBORG, M.D. 
Boston, Massachusetts 


Pelvis and Hips in Infancy and Early Childhood 


Fundamentals of the roentgen interpretation of 
the growing pelvis and hips will be presented and 
illustrated as they apply in the diseases commonly 
encountered in this age group. 


COURSE 112 


Tuesday 
ROBERT L. EGAN, M.D. 
Houston, Texas 


Over Five Years’ Experience 
with Mammography 


Over five years’ experience has been gained with 
soft tissue roentgenography of the breast in a tumor 
institute with an active breast service. These studies 
have proved a highly accurate and valuable adjunct 
to the clinical and pathologic evaluation of breast 
lesions. 

A simple and readily adaptable roentgenographic 
technique will be presented. Cases illustrative of 
typical benign and malignant disease will be shown 
and the diagnostic features of each described and 
tabulated. Ditterential diagnosis, sources of error, 
limitations of the procedure and the clinical and 
pathologic implications of the method will be dis 
cussed. 

The results of a statistical analysis of the first 
1,000 consecutive examinations (all with a follow-up 
trom one to five years) W ill be review ed. The error in 
245 cases of malignant disease was 0.82 per cent. 


COURSE 113 
and 
COURSE 310 
Tuesday and Thursday 


RICHARD H. MARSHAK, M.D. 
New York, New York 


The Small Intestine 


Course 113. 1. Technique, including a discussion 
of the various barium preparations. 2. Regional en 
teritis. 3. The malabsorption syndrome, including 
sprue, lymphosarcoma and Whipple’s disease. 4. 
Problems in the interpretation of functional changes. 
Inflammatory lesions of the duodenum, excluding 


duodenal ulcers. 


The Small Intestine and Colon 


Course 310. A-1. Infarction of the small bowel. 
2, Tumors. 3. Collagen diseases. 
B-1. Inflammatory lesions of the colon. 
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COURSE 121 
Tuesday 


JUAN A. DEL REGATO, M.D. 
Colorado Springs, Colorado 


El Papel de la Radioterapia en el 
Tratamiento del Cancer 
(This Course Will Be Given in Spanish) 

Il.a cirujia y la radioterapia tienen indicaciones 
precisas en el tratamiento del cancer en las que una 
i otra son el tratamiento de eleccién. 

Ademas, existen ciertas posibilidades de fructrosa 
asociacién de ambas disciplinas en beneficio del en 
fermo. 

La radioterapia, como tratamento paliativo de en- 
fermos incurables es, de por si, un método indispen- 
sable en el tratamiento de estos enfermos. 


COURSE 122 
Tuesday 


EUGENE L. SAENGER, M.D. 
Cincinnati, Ohio 


Diagnostic Uses of Radioisotopes 
(Other Than for Thyroid Disease) 


This course will discuss the clinical uses of radio- 
isotopes utilizing a scintillation probe, a scintillation 
well counter, a scanner and single channel pulse 
height analyzer. 

The topics to be included are as follows: 


I. Brief remarks on standardization of the in- 
strument 
IT. Hematologic tests 
A. lodinated albumin 
B. Chromium 51 
1. Red cell mass 
2. Red cell life span 
3}. Sequestration 
C. Iron $9 
1. [ron turnover 
Iron utilization 
I). Simultaneous techniques utilizing Cr*! 
and 
Vitamin By (Co®)—Pernicious anemia 
IV. I" labeled fats and fatty acids 
’. P® in detection of eye tumors 
VI. The scanogram 
A. Liver 
B. Chest 
Vit. ['' labeled PVP for evaluation of intestinal 
protein loss 
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COURSE 123 
Tuesday 


MARVIN M. D. WILLIAMS, Ph.D. 
Rochester, Minnesota 


The r, rad and rem in Specification of Dose 


Three different units are used in expressing dosage 
in radiation therapy. These are the exposure dose, 
which is measured in r, the absorbed dose, which is 
measured in rads, and the biologic dose, which is 
measured in rems. The meaning of these three units, 
their use, and methods of measuring and calculating 
them will be discussed. 

At the present time, sufficient data are not avail 
able to calculate dosage in rems. To calculate the 
dosage in rads involves the use of conversion factors 
that often are uncertain. The determination of the 
exposure dose, which is the basis tor calculating the 
absorbed dose, may have a rather high probable er 
ror. The combination of these uncertainties and prob 
able errors often makes 


a statement of dose in rads 


of questionable value. 


COURSE 124 
Tuesday 
G. J. D’ANGIO, M.D. 
Boston, Massachusetts 


Radiation Therapy in the Management 
of Children with Tumors 


The discussion will include a description of the 


most common pediatric-age neoplasms with em 
phasis on their peculiarities and the unpredictable 
these tumors. 


clinical course followed by some of 


Treatment as practiced at the Children’s Hospital 


Medical Center will be reviewed as will the results of 


therapy and the late effects of irradiation delivered 
to infants and children. 


COURSE 201 
Wednesday 
HARRY W. FISCHER, M.D. 
Iowa City, lowa 
GERALD D. DODD, M.D. 
Houston, Texas 


JOSEPH N. DEBBAS, M.D. 
Philadelphia, Pennsylvania 


Lymphography 


The historic development of lymphography will b 


briefly described. The various techniques which have 


been utilized for lymphography will be discussed and 


recommendations made for the best available tech 


nique at the present time. 


lymphatic structures depends upon 


characteristics In contrast material, the prese ntly 
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available materials will be commented upon and 
their advantages and deficiencies compared. Sug. 
gestions toward the development of a better contrast 
material will be made. The anatomy of the normal 
lymphatic structures will be then described as a base 
for the discussions of pathologic findings which will 
follow. 

The use of lymphography in diagnosing and eval 
uating the extent of neoplastic disease in the lymph 
nodes will be discussed by Dr. Dodd based on his 
clinical experiences with the method at the M. J), 
Anderson Hospital and Tumor Institute. The use of 
lymphography and evaluation of the edematous leg 
will be discussed by Dr. Debbas. 

\ summary of the clinical experience will then be 
additional comments on_ the 


therapeutic applications of the same technique used 


made with possible 


in the diagnostic field. Time will be allowed for dis 
cussion between the three major participants and 
for questions from the floor. 


COURSE 203 
Wednesday 


CHARLES M. NICE, JR., M.D. 
New Orleans, Louisiana 


Roentgenographic Manifestations of 
Collagen Diseases 


Many conditions have been included under the 
term ot collagen diseases. In general, ise ases 1n 
volving wide-spread changes in connective tissue or 
in small vessels have been called collagen diseases 
at one time or another. 


Most 


tosus volvarteritis nodosa, systemic scleroderma, 
, d , 


writers include systemic lupus erythema 
dermatomyositis, and rheumatic fever in the collagen 
disease group. Rheumatoid arthritis is considered by 
many to be a phase of the development of the major 
collagen diseases described above. 

The roentgenographic findings in the above con 
ditions will be described, the material being basically 
related to a study of 109 patients at the University 
of Minnesota Hospitals, later followed by an exten 
sion of this study at Charity Hospital in New Or 
leans. Combinations and sequences of findings that 
will help one to suspect collagen diseases will be 


emphasized in the presentation. 
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COURSE 204 
and 
COURSE 304 


Wednesday and Thursday 


HAROLD G. JACOBSON, M.D. 
New York, New York 


Malignant Bone Tumors— 
Primary and Secondary 


Course 204. In this presentation the roentgen 
characteristics of the important malignant bone 
tumors--both primary and secondary——will be 
lustrated. These will include: (1) osteogenic sarcoma, 
(2) Ewing's Sarcoma, (3) chondrosarcoma, (4) sar 
coma with Paget’s disease, (5) fibrosarcoma, (6) 
chordoma, ) synovioma, (9d) myelomatosis, 
reticulum cell sarcoma, (10) Hodgkin’s disease, (11) 
lymphosarcoma, (12) leukemia, (13) metastatic 
carcinoma, 

In all instances the roentgen findings will be 
evaluated against the background of a discussion of 
the underlying pathologic changes for an adequate 
understanding of these roentgen abnormalities. 


The Vaterian Segment: 
Normal and Abnormal 


Course 304. The roentgen anatomy of the normal 
vaterian structures 77 vitro will be described utilizing 


cadaver material. The im ofvo appearance of the nor 


mal vaterian papillae in the upper gastrointestinal 
tract examination will be illustrated and emphasized 
after a briet description of the various methods of the 
roentgen examination of the vaterian region. There 
will then tollow the discussion of some of the im 
portant disease entities involving the vaterian area. 
The section on abnormalities will be dealt with 
against the background of a classification of enlarge 
ment of the papilla of Vater divided into two major 
categories: centric and eccentric enlargements. The 
centric enlargements will include those associated 
with common duct stone, acute and chronic relaps 
ing pancreatitis, and carcinoma of the papilla and 
ampulla of Vater. The eccentric enlargements will be 
demonstrated mainly by cases with peptic ulcer dis 
ease in the proximal duodenum. The differential 
diagnosis of the various disease states causing these 
enlargements will be emphasized and illustrated with 
the aid of an outline long in use for evaluating ab 
normalities of the vaterian segment. The roentgen 
findings in carcinoma of the head of the pancreas 
will also be briefly described, particularly as thes 


changes relate to the vate rian seyument. 
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COURSE 205 
and 
COURSE 405 
Wednesday and Friday 


CHARLES T. DOTTER, M.D. 
Portland, Oregon 


The Mechanism and Practical Management 
of Cardiovascular Emergencies Likely To 
Arise in a Radiology Department 


In association with contrast cardiovascular vis 
ualization studies, myocardial anoxia may lead to 
cardiac arrest or ventricular fibrillation. Unless seri- 
ous coronary occlusion, aortic stenosis or insufh 
ciency 1s present, there is an excellent chance of ef 
tective resuscitation. 

Cardiac arrest. This is most commonly encoun- 
tered in association with general anesthesia and 
carries a better prognosis than does ventricular 
fibrillation. The treatment is prompt adoption of 
measure promoting an increased flow to the myo 
cardium of oxygenated blood. Mouth-to-mouth re 
suscitation and anteroposterior compression of the 
lower sternum against the spine provide effective 
means for accomplishing this purpose. If a normal 
heartbeat does not return, the use of a pacemaker 
may be considered. Thoracotomy is not only un 
necessary, it is far less likely to result in survival of the 
patient. 

Ventricular fibrillation. Ventricular fibrillation is 
prone to occur in people with diminished coronary 
flow. When it occurs as a product of uncorrected 
myocardial anoxia, defibrillation will not be success 
ful. Often ventricular fibrillation following coronary 
occlusion is due to excitation of a small infarct 
rather than diffuse myocardial anoxia. Here, prompt 
resuscitation is very likely to be lifesaving. Resus- 
citation consists of properly applied compression of 
the lower sternum against the vertebral column. 
This form of resuscitation is simple to perform and 
as will be demonstrated by pressure records compar- 
ing both closed and open techniques in the same pa 
tient-—more effective than direct open-chest cardiac 
massage. Details will be cited covering several emer 
gency resuscitations including four open chest car- 
diac massages with two survivals and one protracted 
resuscitation wherein left ventricular function was 
provided by several members of the Radiology De 
partment during a two and one-half hour period. A 
simple, low-cost (homemade) defibrillator was re 
peatedly employed with success. 

Credit for the technique for closed-chest cardiac 
resuscitation properly goes to Drs. Kouwenhoven, 
Jude and Knickerbocker of Johns Hopkins Univer 
sity. This technique will become’standard and should, 
therefore, be familiar to all physicians. 
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COURSE 207 ease; (c) blood dyscrasias; (d) polyserositis; (e) 

and collagen diseases. 
COURSE 307 4. Inflammatory diseases of hollow viscera: (a) 


Wednesday and Thursday 


BENJAMIN FELSON, M.D. 
Cincinnati, Ohio 


Some Fundamentals in Chest 
Roentgen Interpretation 


Chest roentgen interpretation should not merely 
represent an attempt to correlate particular shadows 
with specific diseases, but should be approached with 
an understanding of the basic principles of anatomy, 
physiology, pathology, and radiology involved. Some 
of these principles will be considered and their prac 
tical application illustrated. 

Among the subjects to be discussed are: 

2) the 
3) the air bronchogram. 


Course 207: (1) A method of fluoroscopy; 
“silhouette” sign; and | 

Course 307. (1) Anatomic variations in the pul 
monary fissures; (2) lobar collapse; (3) lobar enlarge 


ment; and (4) the disrupted fissure. 


COURSE 211 
Wednesday 
RICHARD SCHATZKI, M.D. 
Boston, Massachusetts 
Differential Diagnosis of Lesions at the 
Lower End of the Esophagus 


The technique of the examination of the lower end 
of the esophagus will be described. Some of the prob 


lems in this area will be discussed, particularly those 


concerning esophagitis, cancer, lower esophageal ring 
and hiatus hernia. 


COURSE 212 
Wednesday 
WILLIAM R. EYLER, M.D. 
Detroit, Michigan 
ROBERT S. ORMOND, M.D. 
Detroit, Michigan 


The Acute Abdomen 


This course is designed primarily to review the 
abdominal 
disease, particularly, as manifested on plain abdom 
inal films. When appropriate for illustrative pur 


roentgenologic manifestations of acute 


poses, associated examinations with contrast mate 
rials will be presented. The following outline includes 
the subjects to be discussed: 


1. Anatomy of the peritoneal cavity as shown by 
pneumoperitoneum. 
2. Differentiation of the hollow viscera. 


3. Vascular diseases: (a) aneurysms, dissecting 


and arteriosclerotic; (b) occlusive vascular dis 


acute appendicitis, acute cholecystitis, gas- 
tritis, enteritis and cholecystitis; (b) regional 
enteritis; (c) tuberculosis; (d) generalized per- 
itonitis; (e) localized abscesses. 


Inflammatory diseases of solid viscera: (a) 


acute pancreatitis; (b) acute perinephric and 
obstructive urinary tract diseases. 

6. Mechanical obstructions of the digestive tube: 
(a) neoplastic diseases; (b) extrinsic pressure; 
(c) special mechanical obstructions including 
intussusception, volvulus, hernia and band. 
Traumatic conditions: (a) solid viscera: (b) 
hollow viscera. 


%. Miscellaneous conditions causing or simulating 
the acute abdomen including sprue, neurologic 
disorders, toxic agents and endocrine malfunc 
tions. 

COURSE 221 
Wednesday 


GLENN E. SHELINE, M.D. 
San Francisco, California 


The Use of Radioisotopes in the Diagnosis 
and Treatment of Thyroid Disease 


This course will deal with the uses of radioiodine 
in the diagnosis of thyroid dysfunction, in the treat 
ment of thyrotoxicosis, and in the treatment of thy 
roid cancer. In the material on diagnosis, emphasis 
will be placed on the thyroid uptake curve with or 
without thyroid suppression or stimulation. tests. 
The uses and limitations of thyroid scanning will be 
considered. Included in the treatment of thyrotoxi 
cosis will be information regarding the occurrence of 
leukemia, thyroid adenomas and thyroid carcinomas 
subsequent to radioiodine therapy. 


COURSE 222 
Wednesday 


JUSTIN J. STEIN, M.D. 
Los Angeles, California 


The Use of Megavoltage Therapy in the 
Treatment of Internal Cancer 


This course will consider indications and contra 
indications for megavoltage therapy in the treat 
ment of malignant disease. Supplemental therapy 
will be discussed. Treatment programs and end re 
sults at the University of California at Los Angeles 
will be presented. 
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COURSE 223 their management; and (7) management of lymph 


Wednesday node involvement. 
SIMON KRAMER, M.D. 
Philadelphia, Pennsylvania COURSE 301 


Radiotherapeutic Retreatment: Thursday 
To Do or Not To Do? ROBERT P. BARDEN, M.D. 
Philadelphia, Pennsylvania 


The radiologist 1s commonly confronted with the 


‘oblems of retreating recurrent malignancies pr — 
problems of Interpretation of Radiologic Signs 


| ly irradiated or of treating new SIONS 1N area . 
previous!) Irradiated. 
Knowledge of some aspects of abnormal pulmo 


The discussion will focus on principles to be ob 
nary physiology helps the clinical radiologist in two 


served in deciding on appropriate procedures and 
ilso on methods to be utilized. Specific problems \ ays: he may diagnose many chest diseases more 


he discussed to elucidate the pring ple s involved. completely, and he may be able to evaluate the ef- 
tect of disturbed pulmonary function on other sys 


temic diseases. 


COURSE 224 This course will show examples of roentgenologic 
Wednesday examinations which provide help in evaluating dis 
turbances ventilation, diffusion and arterial 
CHARLES L. MARTIN, M.D. 
Dallas, Texas 


The Treatment of Pulmonary Metastases ; 
with Roentgen-Ray Therapy COURSE 302 
' Thursday 


Most radiologists take a pessimistic attitude t 


ok THEODORE F. HILBISH, M.D. 


vard the treatment 


with irradiation because it is a well known fact that Bethesda, Maryland 
the administration of cancerocidal doses to both FREDERIC C. BARTTER, M.D. 
ungs can produce a fibrosis with a fatal outcome in Bethesda, Maryland 
relatively short time. No doubt many ar sO 
familiar with an excellent paper published by Evans Roentgen Findings in Diseases with 
Leucotia in 1024 ia which it was Abnormal Calcium Deposition 
that relatively small doses of roentgen rays caused [his course will present the roentgen manifesta- 
many pulmonary metastases to regress without th tions of diseases associated with abnormal calcium 
production of lung damag leposition including such conditions as calcinosis 
The technique, which must be caretully carried out niversalis, myositis ossificans, hypoparathyroidism, 
to be effective, requires only conventional eq pment collagen vascular diseases, etc. 
ind a series of slides will be shown to illustrate r lhe purpose will be to record the interesting and, 
sults and technical pitfalls. This method is not cur it times, unusual roentgen findings associated with 
ative but may give the acutely patient one to ibnormal calcifications in the tissues. No attempt 
three vears of comfortable living will be made to cover every entity causing abnormal 
calcification but the more interesting and informative 
oN conditions will be included. A brief discussion of the 
COURSE 225 litterential diagnosis will be given in each instance 
Wednesday vith the intent of affording the radiologist a quick 
VICTOR A. MARCIAL, M.D. irce of identification as to etiology. 
San Juan, Puerto Rico 
Cancer of the Tongue: Its COURSE 303 
Therapeutic Management Thursday 
Consideration will be given to the natural history GERALD M. MCDONNEL, M.D. 
and incidence of cancer of the tongue. Aspects of thi Los Angeles, California 
problem to be discussed are: factors determin 


The Radiation Hazard 


ng method of treatment (radiotherapy or surgery); 


2) factors in choice of type of radiotherapy (inter The trend in evaluation of the radiation hazard 
stitial, interstitial plus external, isotopes used in has been to the extreme of conservatism. Often the 
place of radium); ditterent techniques of implan valuation is performed by nonmedical persons and, 
tation; (4) dosimetry problems; (5) care of patients f done within the medical profession, often not by 


luring and after implantation; (6) complications and — the radiologist. Factual data relating natural radia- 
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tion hazards of the environment to man-made con- 
tamination of the biosphere (fall-out) will be given. 
Comparison of these values to the radiation dosage 
obtained in diagnostic radiographic procedures will 
be made. The implication of these data to the popu 
lation at large and the responsibility of the radiolo 
gist in evaluating the information will be discussed. 


COURSE 305 
Thursday 
EARL BARTH, M.D. (MODERATOR) 
Chicago, Illinois 
WILBUR BAILEY, M.D. 

Los Angeles, California 
WALLACE D. BUCHANAN, M.D. 
South Bend, Indiana 
ARTHUR J. PRESENT, M.D. 
Tucson, Arizona 
T. J. WACHOWSKI, M.D. 
Wheaton, Illinois 


Current Opinions from the American College 
of Radiology on Principles of 
Ethics and Economics 


This course will cover the principles of medical 
ethics as they apply to radiologic practice in hos 
pitals, offices and clinics. 
compiled by the American College of Radiology will 


Many facts and figures 


be presented. 

It will be the purpose of this course to point out 
how the College can be most useful to its members 
and thus ultimately assist in developing the best pos 
sible radiologic practices. The course should be of 
special interest to the younger men. 

Course 305 will start at 1:30 p.m. and will be 
held in Napoleon Room No. 3. No tickets will be 
required for this course. 


COURSE 306 
and 
COURSE 406 


Thursday and Friday 


WILLIAM H. SHEHADI, M.D. 
Port Chester, New York 


Radiologic Study of the Biliary Tract 


Although some pathologic conditions involve pri 
marily the liver and others the extra hepatic biliary 
tract, radiologically as well as clinically, the biliary 
tract should be considered one unit. The anatomy, 
physiology and pathology of the biliary tract will be 
briefly reviewed, with special emphasis on a study of 
liver function tests and jaundice, bringing out the 
role they play in biliary tract visualization. 

The course will encompass the technique of liver 
examination, liver function tests and jaundice, and a 
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study of liver diseases which are radiologically sig- 
nificant. 

Also the techniques of gallbladder and bile duct 
visualization, the relative value of the oral and in 
travenous methods, and an evaluation of contrast 
media used in biliary tract visualization will be 
covered. The commonly as well as the infrequently 
encountered diseases of the gallbladder and ducts 
and the so-called postcholecystectomy syndrome wil] 
be discussed from a radiologic point of view. 


COURSE 308 
and 
COURSE 408 


Thursday and Friday 


BERNARD S. EPSTEIN, M.D. 
New Hyde Park, New York 


Myelographic Changes Associated 
with Spinal Osteophytosis 


Course 308. The instructor’s technique for myelo 
graphic examination and the normal radiographic 
anatomy of the spinal canal will be presented briefly, 
Variations in the architecture of the vertebrae af 
fecting the available space in the spinal canal will be 
considered. The clinical and radiologic aspects of 
spondylosis deformans and concomitant degenera 
tive changes in the intervertebral disks will be re- 
viewed. The consequences of intraluminal protrusion 
of spurs and ridges into the spinal canal and the in 
tervertebral foramina will be discussed. 


The Radiographic Investigation 
of the Basilar Cisterns 


Course 408. The normal anatomy of the basilar 
cisterns and their pneumoencephalographic demon 
stration will be reviewed, including mention of the 
diagnostic aid afforded by laminagraphy and _ posi 
tive contrast examinations. The changes produced 
by neoplastic lesions impinging upon the basilar cis 
terns will be discussed, correlating the cisternal ab 
normalities with those of the adjacent brain and 
The ettects of 


changes also WwW il] be considered. 


cranium. various inflammatory 


COURSE 309 
and 
COURSE 409 
Thursday and Friday 
RICHARD G. LESTER, M.D. 
Richmond, Virginia 


Angiocardiography in the Diagnosis 
of Operable Heart Disease 


The place of angiocardiography and aortograph) 


in the diagnosis of many congenital cardiac lesions 
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and certain acquired diseases is now well established. 
In these sessions emphasis will be placed on those con 
ditions that are amenable to surgical correction or 
amelioration. Correlation with postmortem anatomy 


will be provided in large part by comparison of 


angiocardiograms and specimens of individual pa 
tients. 


Introduction to Angiocardiography 


Course 309. This session will begin with a discus 
sion ot indications for angiocardiography. Methods 
and techniques will be presented. The equipment nec- 
essary for both forward and selective examinations 
will be noted and the relative merits of rapid-film 
units and cineradiographic apparatus discussed. 

Methods for the analysis of angiocardiographic 
examinations will follow. Criteria for the diagnosis 


of the more common lesions will be given. Data of 


importance to the surgeon will be emphasized. 


Advanced Angiocardiography 


Course 409. A more detailed analysis of certain of 


the findings in lesions discussed in the previous ses 
sion will be provided. In addition, there will be con 
sideration of other lesions of relative rarity but of 
surgical significance. The place of angiocardiography 
as a research method will be touched upon. 
Participants are invited to show and discuss prob 


lem cases during the second session. 


COURSE 311 
and 
COURSE 411 
Thursday and Friday 


GEORGE T. WOHL, M.D. 
Philadelphia, Pennsylvania 


JOHN KIRKPATRICK, M.D. 
Philadelphia, Pennsylvania 


The Role of the Radiologist in 
Bone Tumor Diagnosis 


There have been many recent advances in our 
knowledge ot bone lesions. These make possible al 
more accurate roentgen diagnosis of many benign 
and malignant bone tumors. In this course a prac 
tical method of analyzing bone lesions useful to the 
radiologist will be presented. 

\ simplified pathologic correlation will be dis 
cussed. Many cases will be presented drawn from the 
fles of the Philadelphia Orthopedic-Radiologic 
Pathologic Conference. In the first session, the classi 
fication of bone tumors will be presented. The 
method of analyzing bone lesions will be reviewed. 
The various benign bone tumors will be presented 
tor discussion. The second session will cover malig 


nant bone tumors and lesions simulating bone tumors. 
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COURSE 312 
and 
COURSE 412 


Thursday and Friday 
JOHN A. CAMPBELL, M.D. 
Indianapolis Indiana 
E. C. KLATTE, M.D. 
Indianapolis, Indiana 


Cineradiography 


That cineradiography is a useful research method 
and teaching aid has been established. It has also 
received wide acceptance as a practical clinical meth- 
od in the cardiovascular, genitourinary, and gastro- 
intestinal fields and is gaining popularity in ortho- 
pedic, neurologic, and certain other applications. 
Some type of image intensification must be utilized 
to permit an acceptable radiation dose to the patient. 
This may result in a reduction in desirable image 
detail and limitation in field size. 

The diagnostic yields obtained with currently 
available equipment may be enhanced by a proper 
understanding of the inherent limitations of the 
method, the controllable technical factors, and the 
requirements for successful clinical adaptations. 
This course will present the technical and clinical 
considerations in cineradiography as outlined below. 

Course 312. Part 1—Technical Considerations: \. 
Historical. 2. Current types of cine systems. 3. 
Roentgen-ray tube requirements. 4. Table adapta- 
tions. §. Optical systems. 6. Cameras. 7. Image reso- 
lution, brightness and contrast requirements. 8. 
Kxposure factors. 9. Kinescopic versus direct record 
ing. 10. Kilm characteristics. 11. Processing. 12. Film 
projection and viewing. 13. Filing. 14. Radiation 
dose. 15. Control of image quality. 

Course 412. Part Il—Clinical Considerations: 
1. Advantages and disadvantages of clinical cine 
radiography. 2. Clinical methodology of (a) cine- 
cardioangiography, (b) cystourethrography, (c) or- 
thopedic applications, (d) neuroroentgenology, (e) 
gastrointestinal applications, (f) gynecologic appli 
cations, (g) respiratory applications. 3. kuture de 
velopments. 


COURSE 313 
Thursday 


HARRY Z. MELLINS, M.D. 
Brooklyn, New York 


Nonobstructive Acute Abdominal Disorders 


An analytic approach to the roentgenographic 
diagnosis of the nonobstructive acute abdominal 
disorders will be presented. Emphasis will be placed 
upon the plain film findings. The importance of se- 
rial or follow-up examinations will be stressed. The 
course will include inflammatory conditions, trauma, 
toxic conditions and vascular disorders. 


| 
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COURSE 321 tions. Discussion will cover the clinical-pathologic¢ 

Thursday aspects, the various radiotherapeutic techniques, 

JOHN HALE, Ph.D. radiation tolerance of the vulvo-perineal and con- i 
Philadelphia, Pennsylvania tiguous pelvic tissues, and end results. 

| 


A Diagnostic Physics Laboratory Course 
for Radiology Residents 


Teaching of radiologic physics has tended to over 


emphasize the physics of therapy and radioactive 
isotopes. In an attempt to balance this situation, a 
one week long laboratory course in the physics of 
diagnostic radiology has been designed tor residents 
at the Hospital of the University of Pennsylvania. 
This course will be described in some detail. Th 
theoretic background and practical importance of 


each experiment will be discussed, and ty] cal eX 
perimental results will be shown. 
The course consists of the following experiments: 
Radiography: (1) Basic 
physical characteristics of a radiograph unit. (2 


Effect of radio 


measurements of the 


response characteristics. (3 
Effect of darkroom 


graphic equipment variables. (4 
6) Perception of the 


variables. (5) Unsharpness. 
visual image. 

luoroscopy: (1) Basic physical measurements in 

fluoroscopy. (2) Contrast and detailed perception 

of: (a) a conventional fluoroscope, (b) an image tn 


tensifier. 


COURSE 322 
Thursday 
M. V. PETERS, M.D. 
Toronto, Ontario, Canada 


Indications for Radiotherapy during the 
Course of Hodgkin’s Disease 


In this presentation the treatment of the new cas 
ot Hodgkin’s disease according t 
viewed and a suggested pian of mana ment pr 


sented based on the findings on admissior 


The treatment of recurrent disease is often mort 


puzziing than the management ofr tn Vi\ llayv 
nosed case. For this reason radiotherapy and chemo 
therapy will be discussed with regard to the mor 


Important sites of recurrence. 


COURSE 323 
Thursday 


WALTER T. MURPHY, M.D. 
Buffalo, New York 


Carcinoma of the Vagina and Female Urethra 


Primary carcinomas of the vagina and femal 


urethra occur relatively infrequently. However, thes 


should be of great importance to the radiation 


therapist because of their impressive radiocurability 


with resultant preservation of norma pelvic func 


COURSE 324 
Thursday 


BERNARD ROSWIT, M.D. } 
Bronx, New York 


Cancer Chemotherapy in Radiologic Practice 


It is essential that radiologists keep well informed 


of newer developments in cancer chemotherapy in 
order to improve their management of patients with 


advanced disease. This course has, there fore, been j 


planned by a radiologist for radiologists to discuss 


all available drugs, dosage, indications, clinical bens | 
fits, toxicity, complications and, above all, integra 


\ chemo 
led to participants, 


tion of drugs with th radiation treatments. 


therapy manual will be prov 


COURSE 401 
Friday 
EDWARD B. SINGLETON, M.D. 
Houston, Texas 


Pediatric Chest Abnormalities 


Phi normal Chest and variations of norma 


Abnormalities of the thoracic cag 


disease, ispirat on svndrome ind ] monary 

h orrhag 1) umonias ling ispira 
tion secondar t ph rvngea ncoor! natior 

esophag il atresia 
Congenita inom: Ss: congenita obar « 

phys ma, congenital cystic ilformation, dia 


abnormalities, pulmonary 


abnormalities acquired in later 1 


eumonia 


tvpes oft pn 


ind their complications; b. acquit tracheo 


esophageal fistula; c. foreign bod S: dd, fibre 


cystic disease; e. bronchiolitis 
Rare pulmonary conditions: pu monary a 
veolar microlithtasis, neoplastic diseases, pu 


monary. fibrosis, hemosiderosis, 


nclusion disea 


| 

vborn pulmonary cations Varia 
tions of p rinatal distress nvaimn n mbrar 
phragmatiC 
ind AVpop 

tomegalic 
| 
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COURSE 402 
Friday 
WILLIAM T. MESZAROS, M.D. 
Chicago, Illinois 


Roentgen Cardiology of Adults 


1. The normal heart 
2, Cardiac mensuration 
>, Cardiac chamber enlargement 
4. Hypertensive heart disease 
sc, Rheumatic heart disease 
h, Arteriosclerotic heart disease 
Luetic heart disease 
Cor pulmonale 
y. Miscellaneous disorders: a. thyroid heart dis 
ease; b. anemia; c. hemachromatosis; d. Addi 
son’s disease; e. dissecting aneurysm; f. sclero 
derma; g. carcinoid 
10. Diseases of the pericardium 
11. Congenital heart disease in adults 
12. The lungs in heart disease 


COURSE 403 
Friday 
BERTRAM R. GIRDANY, M.D. 
Pittsburgh, Pennsylvania 


Television Tape Studies of Fluoroscopic 
Procedures in Pediatric Radiology 


The radiology department at the Children’s Hos 
pital of Pittsburgh utilizes television tape recording 
of the fluoroscopic image mediated through a newly 
developed image orthicon television camera optically 
coupled to a 9 inch image amplifier. The system per 
mits recording on television tape and simultaneous 
viewing on the closed circuit television monitor at 
the same low levels of radiation required for closed 
circuit television viewing alone. 

The television tape recordings are transferred to 
i6 mm. sound motion picture film for showing on 
standard projectors with or without sound. These 
recordings offer unusual opportunities for the study 
of all aspects of motion radiography. 

Standard methods of fluoroscopic examination of 
infants and children with recordings of normal and 
abnormal conditions will be shown. Included are 
cardiospasm, congenital and acquired stenosis of the 
esophagus, H-type tracheoesophageal fistula without 
esophageal atresia, pyloric stenosis, palatal speech 
studies, neurogenic megacolon, malrotation, etc. 


American Roentgen Ray Society 389 


COURSE 404 
Friday 
ROBERT H. FREIBERGER, M.D. 
New York, New York 


The Roentgen Examination of the Foot 


The interpretation of the roentgen examination 
of the foot with the exceptions of fractures and dis- 
locations is very frequently delegated to the ortho- 
pedic surgeon. The course is designed to give the 
radiologist a basic knowledge of tarsal and forefoot 
alignment. 

The following points will be covered: 

1. Technique of roentgen-ray examination 

2. An explanation of the terms varus and valgus 
and how they apply to the foot and ankle. Why the 
changes in tarsal alignment, primarily of the talus 
and calcaneus, can be expressed in terms of varus 
and valgus. A minimal amount of anatomy will be 
included 

3. The normal foot 

4. Specific foot deformities such as flatfoot, me- 
tatarsus adductus, metatarsus varus, talipes equino- 
varus, congenital plantar flexion of the talus, cal- 
caneus and calcaneo-cavus 

5. Recognition of tarsal coalitions 

The course is designed to correlate physical and 
roentgen examination. 


COURSE 407 
Friday 
LEO S. FIGIEL, M.D. 
Detroit, Michigan 


The Colon: Roentgenographic Considerations 


The material presented in this course will establish 
evidences of a relationship between the colonic polyp 
and colonic cancer. The detection, significance and 
follow-up studies of selected case material dealing 
with the colonic polyp will be presented. 

The incidence of error in the detection of colonic 
cancer will be discussed and measures to prevent 
such errors will be stressed. 

The ileocecal region and the appendix will be 
covered in detail. The remainder of the course will 
deal with the barium enema examination in various 
obstructive conditions other than carcinoma, ¢.g., 
volvulus, colo-colic intussusception and others. The 
more unusual entities in which a specific diagnosis 
is frequently possible such as endometriosis, pneu- 
matosis coli, etc., will also be considered. 
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COURSE 410 
Friday 
KURT AMPLATZ, M.D. 
Minneapolis, Minnesota 


Techniques of Angiography 


Chis course will deal with the various methods 
and techniques of angiography and to some extent 
with the indications and reasons for selecting one 
procedure over another. Peripheral arteriography, 
aortography, renal angiography, coronary arteriog 
raphy, left ventriculography, carotid, vertebral and 
subclavian angiography will all be discussed. Per 
cutaneous puncture with insertion of catheters of 


various types will be stressed. The desirability of 


using some type of pressure injector will be pointed 


out as well as many other facets of angiographic 


technique. Questions will be welcomed. 


COURSE 421 
Friday 
JOSE SALA, M.D. 
Columbia, Missouri 


Treatment of Carcinoma of the Uterine Cervix 


| be based on the experience at The 
Ellis Fischel State Cancer Hospital from 1943 to th« 


This course wil 


1 


present. Different techniques will be reviewed, in 


cluding the use of transvaginal irradiation and cure 


therapy. kive vear results will be given for the var 


ous methods. 


COURSE 422 
Friday 
FRANK BATLEY, M.B., ChB., D.M.R.T. 
Syracuse, New York 


Common Errors in Radiotherapeutic Technique 


The following philosophy of radiothe rap\ will be 
illustrated. Cobalt therapy cannot replace intersti 
tial implantations for small mouth lesions, yet, gold 
grains are often preferable to radium needles. This 
ld with the belief that only 


is hel those im 
plantations should be performed in which the dos 


he resy 
can be Caiculated or nearly caiculated,. Large implants 
are advised as often as commando surgery. 

The method of using parallel opposing fields with 


external irradiation is the easiest and worst tech 


nique. Less than three fields should never or hardly 
ever be used. 

Radiosensitivity and radioresistance are now old 
fashioned and misleading concepts, but the terms 
radiocurable and radio-incurable are not. One should 
know the limitations—or at least the limitations of 


the patient’s tissues. 


» 


Illustrations will include reminiscences of the 
Holt Radium Institute in Manchester, consisting 
of the commencement of the “Find Point A Game,” 
the use and abuse of the Paterson-Parker rules 
demonstrated by an electric toaster, the devaluation 
of the British roentgen, and the experiences of some 
early days with the first or second cobalt unit in 


Canada—2 half lives later. 


COURSE 423 
Friday 
WALTER T. MURPHY, M.D. 
Buffalo, New York 


Complications of Head and Neck Irradiation 


Radiation therapy of head and neck tissues is in 
dicated for a great variety of primary and metastatic 
neoplasms. Sometimes such treatment precedes or 
surgical or 


follows chemotherapeutic procedures, 


Risks of cancerocidal irradiation are always real 


even with modern techniques. Avoidance of com. 
plications is made easier by an understanding of 
what can happen to patients irradiated for different 
clinical entities and with different radiotherapeutic 


techniques. 


COURSE 424 
Friday 
JAMES J. NICKSON, M.D. 
New York, New York 


Applied Radiation Biology 


In this course the fundamentals of radiation biol 
ogy with particular reference to the clinical situa 
tion will be discussed. Consideration will be given to 
the opportunities that exist for improvement of th 
results of radiation therapy, and also to the oppor 
tunities that exist for advancing our knowledge 1 
radiation biology by appropriately designed observa 


tions and trial studies in patients. 


COURSE 425 
Friday 


FERNANDO G. BLOEDORN, M.D. 
Baltimore, Maryland 


The Combined Use of Radiotherapy and 
Surgery in Treatment of Cancers of 
the Lung and Esophagus 


\ program of combined radiotherapy and surgery 
for lung and esophageal carcinomata was established 
at the University of Maryland Hospitals in 196. 

This course will consider the basis for such an et- 
fort, the reasons for failure to cure these lesions, the 
philosophy and techniques of treatment, the com- 
plications of the method, and an analysis of results. 


| 
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CONDENSED SCHEDULE OF COURSES 
TUESDAY 3:00 to 4:30 P.M. September 26, 1961 
Di Therapeutic Radiology, Nuclear Medicine 
sagnostic Roenigenongy Physics and Radiobiology 
101—Finby Male Cystourethrography 121—del Regato [| Papel de !a Radioterapia 
en el Tratamiento del Can- 
102—Hope Roentgen Facts and Fallacies cer (In Spanish) 
Regarding the Normal and 
Abnormal Genito-urinary 122—Sanger Diagnostic Uses of Radio 
Pract of Infants and Chil isotopes (Other Than for 
dren Thyroid Disease) 
103—Morgan Screen Intensification and | 123—Williams The r, rad and rem in Speci- 
Cineradiography fication of Dose 
104—Rubin The Development of a Dy 124—D’Angio Radiation Therapy in the 


105—Tuddenham 


106—Etter 


107—Weens 
Gay 


108—Levin 


109—Macmillan 
110—Nelson 


111—Wittenborg 


112—Egan 


113—Marshak 


namic Classification of Bone 
Dysplasias 

New Radio 
and Interpretative 


Pechniques 


Concepts In 
graphic 


Normal 


and Pathologic 
Roentgen Anatomy the 
Skull and Paranasal Sinuses 


Roente nology of the Pul 
Diag 
nosis of Certain Physiologic 


( han res 


monary Circulation 


The Fundamentals of Bon 
Diseas 

sinuses 

Bronchography 

Pelvis and Hips in Infancy 


and Earlv Childhood 


Over Five Years’ Experienc 
with Mammography 


The Small Intestine 


Management of Children 


with Tumors 
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CONDENSED SCHEDULE OF COURSES 
WEDNESDAY 3:00 to 4:30 P.M. September 27, 1961 
Dj Therapeutic Radiology, Nuclear Medicine, 
Physics and Radiobiology 
221—Sheline The Use of Radioisotopes in 
201—Fischer L.ymphography the Diagnosis and Treatment 
Dodd of Thyroid Disease 
Debbas 
222—Stein The | se oft Megavoltage 
202—Hope Mediastinal Mass Lesions in Therapy in the Treatment of 
Infants and Children Internal Cancer 
203—Nice Roentgenographic Manites- | 223—Kramer Radiotherapeutic Retreat 
tations of Collage n Diseases ment: To Do or Not To Do? 
204—— Jacobson Malignant Bone Tumors 224—Martin The Treatment of Pulmonary 
Primary and Secondary Metastases with Roentgen 
ray Therapy 
205—Dotter The Mechanism and Practical 
(Same as ManagementofCardiovascu 225—Marcial Cancer of the Tongue: Its 
405) lar Emergencies Likely To Therapeutic Management 
Arise in a Radiology Depart 
ment 
206—Etter Normal Pathologic 
Roentgen Anatomy of the 
Skull and Paranasal Sinuses 
207—Felson Some Fundamentals in Chest 
Roentgen Interpretation 
208—Levin The Fundamentals of Bon 
ise 
209—Macmillan Mastoids, Lateral Neck and 
Laryny 
210—Nelson Bronchography 
211—Schatzki Differential Diagnosis of Le 
sions at the Lower End of th 
212—Eyler The Acute Abdomen 
Ormond 


| 
) 
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CONDENSED SCHEDULE OF COURSES 
7 THURSDAY 3:00 to 4:30 P.M. (except Course 305) September 28, 1961 
Di cR , Therapeutic Radiology, Nuclear Medicine, 
lagnostic Koentgenology Physics and Radiobiology 
301—Barden Interpretation of Radiologic 321—Hale A Diagnostic Physics Lab 
of oratory Course for Radiology 
nary Function Residents 
3(2—Hilbish 322—Peters Indications for Radiotherapy 
Bartter eases with Abnormal Calci during the Course of Hodg- 
um Deposition kin’s Disease 
303—-McDonnel | The Radiation Hazard 323—Murphy Carcinoma of the Vagina and 
304— Jacobson The Vaterian Segment: Nor 
J 324—Roswit Cancer Chemotherapy in 
Radiologic Practice 
305*—Barth Current Opinions from the 
Bailey American College of Radiol 
Buchanan) ogy on Principles of Ethics 
Present and Economics 
Wachow- 
ski 
306—Shehadi Radiologic Study ot the Bil) 
ary Tract 
| 307—Felson Some Fundamentals in Chest 
Roentgen Interpretation 
308—Epstein Myel wraphic Changes Asso 
ciated with Spinal Osteophy 
TOSIS 
309—Lester Introduction to Angiocard! 
ography 
310—Marshak The Small Intestine and Co 
311—Wohl Phe Role of the Radiologist in 
Kirkpatrick Bone Tumor Diagnosis 
312—Campbell Cineradiography. Part I. 
Klatte 
313—Mellins Nonobstructive Acute Ab 
dominal Disorders 


* Course 305 will start at 1:30 p.m. and will be held in Napoleon Room No. 3. 


American Roentgen Ray Society 


\uGust, 1961 


CONDENSED SCHEDULE OF COURSES 
FRIDAY 1:30 to 3:00 P.M. September 29, 1961 
Di oR , Therapeutic Radiology, Nuclear Medicine, 
Physics and Radiobiology 
401—Singleton Pediatric Chest Abnormali- | 421—Sala Treatment of Carcinoma of 
ties the Uterine Cervix 
402—Meszaros Roentgen Cardiology of | 422—Batley Common Errors in Radio- 
Adults therapeutic Technique 
403—Girdany Television Tape Studies of | 423—Murphy Complications of Head and 
luoroscopic Procedures in Neck Irradiation 
Pediatric Radiology 
424—Nickson Applied Radiation Biology | 
404—Freiberger The Roentgen Examination ‘ 
of the Foot 425—Bloedorn The Combined Use of Radio- W 
therapy and Surgery in 
405—Dotter The Mechanism and Practi Treatment of Cancers of the b 
(Same as cal Management of Cardio Lung and Esophagus 
205) vascular Emergencies Likely 
To Arise in a Radiology De 
partment 
406—Shehadi Radiologic Study of the Bil: 
ary Tract 
407—Figiel The Colon: Roentgenograph 
ic Considerations 
408—Epstein The Radiographic Investiga 
tion of the Basilar Cisterns th 
409—Lester Advanced Angiocardiogra 
phy 
410—Amplatz Techniques of Angiography 
411—Wohl The Role of the Radiologist 
Kirkpatrick in Bone Tumor Diagnosis 
412—Campbell Cineradiography. Part II. 
Klatte 


| 
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SECTION ON INSTRUCTION 
ORDER SHEET 


It is important to register for the Instruction Courses as early as possible since the number admitted to 
each course will be limited. [¢ is also very important that first, second and third choices be listed for each period. 
All orders for tickets will be filled according to the postmark on the envelopes. 

Non-members of the American Roentgen Ray Society, except full-time graduate students in Radiology, 
will pay $2.00 for each course-period or a maximum of $8.00 for 4 courses. Non-members’ fees must accompany 
this order sheet and will not be returned unless cancellation is received before September 20, 1961. 

Tickets for courses will be mailed to each registrant whose order reaches the office of the Director on or 
before September 12, 1961. They will be sent to the address below unless registrant directs otherwise. 

Please fill out the following (type or print): C) Member 


Check; Guest 


Graduate Student 
in radiology at: 


Those whose advance registration reaches the office of the Director after September 12, 1961, may obtain 
their tickets at the Registration Desk of the Section on Instruction on Monday afternoon, September 25, 
1961 and thereafter. At this time tickets may also be obtained for courses not sold out. 


Last Name First Name or Initials 
Street Address 
City Zone State 


For convenience in selecting your courses consult the condensed schedule of courses. 


BE SURE TO FILL OUT SECOND AND THIRD CHOICES FOR EACH PERIOD 


First Choice Second Choice Third Choice 


Course Course 
Instructor Instructor 


Previous to September 12, 1961, send this order sheet to: 

DR. HAROLD O. PETERSON, 1995 WEST COUNTY ROAD "B," ST. PAUL 13, MINNESOTA. 
After September 12, 1961, mail to: 

DR. HAROLD O. PETERSON, American Roentgen Ray Society, Deauville Hotel, Miami Beach, 
Florida. 


~*~ 

Period 

Tuesday 

Wednesday | 

Thursday 

Friday 


Tue ATOM AND THE ENERGY Revo tution. By 
Norman Lansdell. Cloth. Price, $6.00. Pp. 
200, with 32 illustrations. Philosophical 
Library, Inc., 15 East goth Street, New 
York, N. Y., 1958. 


This very readable book 1s addressed to the 
“general reader’ who wishes to learn more 
about the social and political impact of the 
great atomic energy revolution. It should prove 
of interest to the men in business and industry, 
who must adapt themselves to the new econ 
omy, as well as to the specialist in related fields 
of inquiry. After a discussion of world. re 
sources of fuel and of expected world demands 
for increasing amounts of energy, the author 
describes various new sources of energy, 
notably, atomic energy. Fission and_ fusion 
energy and their releases are discussed in detail, 
followed by a description of the natural sources 
of materials for atomic energy developments. 
Interesting ideas are presented on radiation 
risks and insurance against them, on the in 
fluence of atomic energy development upon 


other industrial techniques, on the influence of 


atomic energy on the balance of world trade 
and finally on the relation of private industry to 
the state in respect to atomic energy. The wide 
scope of the Impact on world affairs from the de- 
velopment of atomic energy is impressively 
presented. Unfortunately, the book has no 
index, which, in a work of this type, written 
for the general reader, would have been 


especially useful. A three-page glossary of 


scientific terms partially makes up for this 
omission. 
Orro Gasser, Px.D. 


BOOKS RECEIVED 


THE Spinat Corp; Basic Aspects AND SuRGICAI 
Consiperations,. By George Austin, Professor 
and Head, Division of Neurosurgery, University 
of Oregon Medical School; Chief Consultant in 
Neurosurgery, Veterans Administration Hospital, 


Portland, Oregon; Formerly, Assistant Professor 


of Neurosurgery, University of Pennsylvania. 
Cloth. Price, $26.50. Pp. §32, with 363 illustra 
tions. Charles C Thomas, Publisher, 301-327 Fast 


BOOK REVIEW 


Books sent for review are acknowledged under: Books Received. This must be regarded as a sufficient return 
for the courtesy of the sender. Selections will be made for review in the interest of our readers as space permits. 


Lawrence Avenue, Springfield, Ill., 1961. 


Prorecrion AGainst Rapration; Practica 


Hanpsook. By John D. Abbatt, M.B., Ch.B., 
D.M.R.; J.R.A. Lakey, Ph.D., B.Sc., A.Inst. P.; 
and D. J. Mathias. Cloth. Price, $6.50. Pp. 235, 
with 44 illustrations and 35 tables. Charles C 
Thomas, Publisher, 301-327 East Lawrence 
Avenue, Springfield, Ill., 1961. 


> 


CANCER OF THE NASOPHARYNX: Irs NaturAt His- 


roORY AND TREATMENT. By M. Lederman, M.B., 
D.M.R., F.F.R., Deputy Director, Radiotherapy 
Department, Royal Marsden Hospital; Consulting 
Radiotherapist, The Royal National Throat, Nose 
and Ear Hospital, The Metropolitan Ear, Nose 
and Throat Hospital, Moorfields Kye Hospital, 
The Royal Eye Hospital, The Chelsea Hospital for 
Women, London, England. Cloth. Price, $6.75. 
Pp. 117, with §3 illustrations. Charles C Thomas, 
Publisher, 301-327 East Lawrence Avenue, Spring- 
field, Ill., 1961. 

PropLemMs OF INFEcTION, IMMUNITY AND ALLERGY 
in Acure Rapration Diseases. From the Rus- 
sian by N. N. Klemparskaya; O. G. Alekseyeva; 
R. V. Petrov; and V. F. Sosova. Translated by 
L.ydia Venters, Argonne National Laboratory, 
Lemont, Illinois, Cloth. Price, $7.50. Pp. 165, with 
34 illustrations and 29 tables. Pergamon Press, 
Inc., 122 East 55th Street, New York 22, N. Y., 

Le Neoptaste MALIGNE DELLA 
vost E Terapia. By Franco Chiariotti. Paper. 
Pp. 187, with many illustrations and _ tables. 
Minerva Medica, 1961. 

ANNUAL Review or Mepricine. Volume 12. David 
\. Rytand, Editor, Stanford University School of 
Medicine; and William P. Creger, Associate Edi- 
tor, Stanford University School of Medicine. 
Cloth. Price, $7.00. Pp. 455, with few illustrations 
and tables. Annual Reviews, Inc., Palo Alto, 
California, 1961. 

IXtH INTERNATIONAL ConGress oF RapDIoLocy. 
Volume I. Edited by Prof. B. Rajewsky, Dr. phil. 
nat., Dr. med. h. c., Dr. med. h. c., Frankfurt a. 
M., Prasident des Kongresses. Cloth. Pp. 800, 
with numerous illustrations. Georg Thieme Verlag, 
Herdweg 63, Stuttgart, Germany, 1961. In the 
U. S. A. and Canada, Intercontinental Medical 
Book Corporation, New York 16, N. Y. 

IXvH INreERNATIONAL ConGREss OF RaADIOLoGy. 
Volume II. Edited by Prof. B. Rajewsky, Dr. 
med. h. c., Dr. med. h. c., Frankfurt a. M., Prasi 
dent des Kongresses. Cloth. Pp. 825, with numer 
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ous illustrations. Georg Thieme Verlag, Herd- 
weg 63, Stuttgart, Germany, 1961. In the U.S. A. 
and Canada, Intercontinental Medical Book 
Corporation, New York 16, N. Y. 

RapioLocica SupPLEMENTUM 196. MAMMAR\ 
CarcInoMa; THE BroLtocic CHARACTER OF MAM 
MARY CARCINOMA STUDIED IN S17 
New Form or Maticnancy Grapinc. By 
K. A. Hultborn and Bo Tornberg. Paper. Price, 
Sw.Kr. 35:-. Pp. 143, with 74 illustrations and 140 
tables. Acta Radiologica, Box 2052, Stockholm 2, 
Sweden, 1960. 

Acra RaDIoLocica SUPPLEMENTUM 197. THE Miro1 
ic AND RaproprorectivE Errecr or 
aND Lysine IN Rar. By Lars R. Holsti. Paper. 
Price, Sw. Kr. 30:-. Pp. 99, with 17 illustrations 
and 18 tables. Acta Radiologica, Box 2052, Stock 
holm a. Sweden, 1g6 


CASES BY A 


RapIoLoGcica SupPLEMENTUM 198. THE Iso 


METRIC RELAXATION PHASE OF THE LeErr VEN 
rRICLE; AN ELECTROKYMOGRAPHIC Stupy. By Os 
borne Bartley. Paper. Price, Sw. Kr. 35:-. Pp. 116, 


with 4g illustrations and 14 tables. Acta Radio 
logica, Box 2052, Stockholm 2, Sweden, 19 
Acra RapIoLoGicA SupPLEMENTUM VASO 


SEMINAL VESICULOGRAPH\ 


IN HypERTROPHY AND 
CARCINOMA OF THE PROSTATE WITH S 


Books Received \ 


Acra SupPLEMENTUM 2 


GUST, Ig61 
ERENCE TO THE EyacuLtarory Ducrs; A 
AND EXPERIMENTAL ROENTGENOLOGICAL Srupy, 
By Gunnar Willer Vestby. Paper. Price, Sw. Kr. 
35:-. Pp. 194, with 119 illustrations and | 
Acta Radiologica, Box 2052, 
Sweden, 


tables. 
Stockholm 


CONTRAS' 
CARDIOVASCULAR SystEM 
DURING INCREASED INTRABRONCHIAL Pressure. 
By Bjorn Nordenstrém. Paper. Price, Sw. Kr. 
30:-. Pp. 11 


EXAMINATION OF THI 


with §1 illustrations and 1 table. 
Acta Radiologica, Box 2 o. Stockholm 2, Sweden, 
196 

ACTA SupPLEMENT No, 
ENCEPHALOGRAPHY AND 


RADIOLOGICA 201. Rusa 
CONVENTIONAL Ne 
RORADIOLOGIC Meruops; A CoMPARATIVE Strupy, 
By Giovanni Di Chiro. Price, Sw. Kr, 


¢ 2, with 38 illustrations, 60 sketches 


Pape r. 
Fp. 


and 3 diagrams. Acta Radiologica, Box 202, 
Stockholm 2, Sweden, 1961. 

THERAPEUTIC Dose Disrrinurions 
Enercy Raprarion. Survey or Existing Dat 
oO} PANEL ON Dara For 
Dose Disrripurions with HigH-ENerGy 
rion at VIENNA, 11 NOVEMBER 1g6o, 
Paper. Pp. 72. International Atomic Energy 


Avencyv, Kaerntnerring 11, Vienna t, Austria, 


/ 
} 
i 


ABSTRACTS OF RADIOLOGICAL 
LITERATURE 


Department Editor: TY. \.zucutia, M.D., Harper Hospital, Detroit 1, Michigan 


INDEX 
ROENTGEN DIAGNOSIS 


SKELETAL SYSTEM 


Hunt, J. C., and Pucn, D. G.: Skeletal lesions 


TO ABSTRACTS 


Barr, N. F., Srark, M., and Laucutin, J. S.: 
A comparison of two fluorometers designed 
to measure the radiation-induced fluores- 
cence of silver-activated glass rods 


40} 
in neurofibromatosis 
Retz, L. D., Jx.: Primary liposarcoma of bone: RADIOISOTOPES 
report of a case and review of the literature g8  Manaro, J. M., Paseyro, P., and Grosso, 
ScacLieTti, O., and SrrinGa, G.: Myxoma of QO. k.: The gammagram and the cytogram in 
bone in childhood sg the study of thyroid carcinoma .. 403 
Scuayowicz, F.: Giant-cell tumors of bone \sr, A. F., and Bartkus, V. A.: The radio- 
(osteoclastoma); a pathological and_ histo renogram, with radio-renografin-I"!, as a 
chemical study 99 diagnostic aid in urologic problems 403 
Bose, K. S.: Observations on changes of pat Winter, C. C., Norpyke, R. A., and Tusis, 
tern in chronic pyogenic osteomyelitis follow M.: Clinical experience with a new test agent 
ing inadequate administration of penicillin: for the radioisotope renogram: sodium ortho 
their similarity with other bone diseases 399 iodohippurate-I™™ (hippuran-I"") 403 
Bose, K. S.: Atypical osteomyelitis tollowing Sr1uraAta, M. et al.: Studies with T*_labelled 
inadequate antibiotic therapy: its similarity fat. IV. Absorption, distribution and excre- 
with fibrous dysplasia + 399 tion of radioactivity after ingestion of radio- 
Sutro, C. J., D. E., and Wirren, M.: active triolein 404 
Low back disorders; values of radiographs of Lamperc, B.-A. e¢ al: Studies with [P*. 
the dorsal vertebrae in evaluating the etiol labelled fat. V. Distribution of radioactivity 
ogy of lumbosacral derangements 4 after intravenous injection of radioactive 
VyHNANEK, L., J., and Bianos, J.: triolein emulsion. 404 
Roentgenological findings in gout 4 Rurrin, J. M., and Tyor, M. P.: Radioiso- 
topes as diagnostic aids in gastroenterology; 
BLoop AND SystTEM an evaluation 404 
SHEEHAN, R. ef a/.: The use of lymphography Corprey, L. J. et a/.: A study of 
metabolism in the normal and in the cas- 
trated mouse 405 
RADIATION THERAPY MISCELLANEOUS 
Arneson, A. N., and Wituiams, C. F.: Long Maestrl, A. ef a/.: Irradiation of the heart as a 
term follow-up observations in cervical possible preventative of infarction; arterio- 
cancer 4 graphic studies of the coronary circulation 
Sorro, L. S. J., Granam, J. B., and Pickren, in dogs with experimental infarct which was 
J. W.: Postmortem findings in cancer of the preceded by radiation therapy a. 405 
cervix; an analysis of 108 autopsies in the Maerstri, A., and Dazz, C.: Experimental 
past § years 401 microradiographic research on the vascular 
SHELINE, G. E., Gotpperc, M. B., and FEeLp ity of the myocardium of the normal heart 
MAN, R.: Pituitary irradiation for acromeg and following radiation therapy 406 
aly gol Levy, M. L. et a/.: Hepatic blood flow varia 
Cuiariorr, k.: Unusual aspects of thyroid tions during surgical anesthesia in man meas 
neoplasms 402 ured by radioactive colloid 406 
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398 Abstracts of Radiological Literature —— 


ROENTGEN DIAGNOSIS 
SKELETAL SYSTEM 


Hunt, James Cieon, and PucGu, Davin G. 
Skeletal lesions in neurofibromatosis. Radiol 
ogy, Jan., 1961, 76, 1-20 (Address: J. C. 
Hunt, Mayo Clinic, Rochester, Minn.) 


Neurofibromatosis (Recklinghausen’s disease) is a 
congenital and familial disease presenting abnormali 
soft 


} 


ties of the skin, nervous system, bones and 
tissues. While the neurectodermal tissues have been 
accepted as being the tissues more commonly in 
volved, recent studies have shown that mesodermal 
dysplasia is also a basic component, accounting for 
most of the skeletal defects found in this disease. 

A total of 1g2 cases In W hich a positive diagnosis of 
neurofibromatosis was made during a ten year period 
trom 1948 through 1957 at the Mayo Clinic 


studied for skeletal defects. In 97 (51 per cent 


Was 
some 


skeletal abnormality was demonstrated roentgeno 
graphically. These changes, when analyzed, classi 


fied and tabulated, revealed that skeletal defects of a 


type considered to be characteristic were present in 


and should sugges 


74 Cases 
bility of this disease to the radiologist. 


39 per cent 


These defects include: severe angular scoliosis with 
dysplasia of vertebral bodies 14 Cases); defects of the 
posterosuperior wall of the orbit (13 cases ; disorders 
of bone growth associated with elephantoid hyper 
; congenital 


trophy of overlying soft tissue (15 cases 


bowing and pseudoarthrosis (4 cases); erosive detects 


of bone from contiguous neurogenic tumors (3 
cases): and intrathoracic meningocel unproved 
case 

Other skelecal abnormalities, not characteristic 


but possibly representing nesoderma dysplasia, 
consisted of congenital anomalies of many types and 
a mild scoliosis. Thirty-three examples were found of 
the former and 14 of the latter. Intraosseous cystic 
lesions, described by some writers as a characteristic 
manifestation of neurofibromatosis, were not thought 
by the authors to fall in this classification. No in 
stances of this lesion were found in this series of cases. 
Osteomalacia, considered by some to 


finding in neurofibromatosis, was also not found. 


The incidence of neurofibromate sis among admis 


sions to the Mayo Clinic during the ten year period 
100, and there were 9 cases (§ per cent) 1n 


occurred. dD. 


was 1 1n 


which sarcomatous degeneration 


Dysart, M.D. 


Retz, Lours D., Jr. Primary liposarcoma otf 
bone: report of a and of the 
literature. 7. Bone & ‘foint Surg., Jan., 1961, 
J3-A, 123-129. (From: Department of Sur 

yf New York, pstate 


and the Surgical Service, 


case review 


gery, State University 
Medical Center, 
Veterans Administration Hospital, Syracuse, 


» 1961 


A case is reported of a liposarcoma confined to the 
medullary cavity of the tibia. A forty year old male 
had a single well circumscribed central lytic defect in 
the upper metaphysis of the tibia measuring 4 by ¢ 
cm. in size. The epiphyseal plate was intact. Ther 
was no periosteal reaction or cortical erosion. There 
was loss of the normal trabecular pattern and a 
“ground glass” appearance. 

The lesion was curetted and packe d with bone but 
four months later there was extension down the shaft. 
\ midthigh amputation was done and two years later 
there was no evidence of recurrence or metastases. 

Pathologic examination showed no tumor outside 
the bone and no cortical breakthrough. The tumor 
was well ditterentiated, with areas of ty pical nonoss} 
fying fibroma associated with sarcoma and an abun 


dance of intracellular lipids. There were spindk 


shaped foamy lipoblasts and giant vacuolated sarco 


matous cells. Considerable lymphocytic infiltration 


was seen but no necrosis. 


Liposarcomas are found most frequently in the 


and re troper 


thigh, popliteal space, gluteal region 


toneal space. Only 7 cases of intramedullary lipoma 


and 14 Cases of liposarcoma of bone have been re- 


ported. None of the latter were confined solely to the 


medullary cavity, as in the present case. The mor 


ditterentiated liposarcomas are slow growing and 
usually do not metastasize, but they may recur if 
they are not adequately excised. The less differenti 
ated tumors have 


through the 


a poor prognosis and metastasize 
blood stream, commonly to the lungs, 
other bones and the brain. Martha Mottram, M.D. 
Srrinca, G. Myxoma of 
bone in childhood. ‘¥%. Bone & 
Jan., 1961, 43-4, 67-8 


( rtopedico 


SCAGLIETTI, Us and 


rom: Istituto 
Toscano dell’Universita di 
renze, Florence, Italy. 

resembles chondro 


after 


This rare bone tumor closely 
mvxoid fibroma but alwavs shows recurrence 
therefore, initial 


] ] 
cated when the CG1agnosis Is stablished. 


resection 1S indi 


simple curettage: 


I'wo new cases are presented as well as 3 previously 


reported, all of which developed during the first 
decade. There was rapid development of pain, swell 
ing and limitation of motion. 

The lesions were visualized roentgenographicalls 
as irregularly rounded, lobulated, eccentric radiolu 
cent detects in the metaphyses and showed a marked 


increase in the thickness of the cortical bone and 
diffuse sclerosis of the underiving spongiosa, ( sTOSSIY, 


The 


in the subpe riosteal extra 


they resembled gelatinous cysts with septa. 


tumor appears to arise 
cortical region and penetrates the spongiosa. Each 
lobule of the tumor contained elongated stellate or 
triangular cells with a margin of closely packed round 
cells and foreign body giant cells. The intercellular 
thin fibrillar 


An older myxoma may 


substance had a uniform appearance 


with metachromatic staining. 
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develop fibromatous elements, so it may be termed 
fibromyxoma. 

Although some might classify myxomas as juvenile 
forms of chondromyxoid fibroma because they ap 
pear so similar, it is urged that myxomas be consid 
ered in a separate category since they occur before 
the age of ten and are characterized by marked pain 
and swelling with rapid progression, marked perios 
teal reaction seen on roentgenograms, predominance 
of myxoid tissue and a positive reaction for meta- 
chromasia in the ground substance, and invariable 
recurrence after simple curettage but complete 
recovery after resection.—Martha Mottram, M.D. 


ScHayowicz, rirz. Giant-cell tumors of bone 
(osteoclastoma); a pathological and_histo- 
chemical study. ‘7. Bone & ‘foint Surg., Jan., 
£3?-4, 1-29. (Krom: Center of Osteoar 


ticular Pathology and the Department of 


Orthopaedic Surgery and Traumatology, 
Italian Hospital, Buenos Aires, Argentina.) 


This is a review of 85 giant cell tumors with 41 
complete specimens available, so that histochemical 
studies and tissue cultures could be done. Multiple 
histochemical studies were carried out in giant cell 
tumors as well as in other bone and soft tissue lesions 
which contained giant cells. For details as to types of 
enzymes, carbohydrates and lipids tested, the reader 
is referred to the original paper. 

The author believes from his pathologic studies 
that the giant cell is of mesenchymal origin and is 
formed by agglutination and conglomeration of the 
mononuclear cell as well as by repeated division of 
the stromal cell nuclei by amitosis or nuclear segmen- 
tation. He feels that the giant cell tumor is a neoplas 
tic derivation of the osteoclast. 

Giant cells have an abundance of acid phospha 
tase, betaglucuronidase, succinic-dehydrogenase and 
no alkaline phosphatase. There are also complex 
lipids, probably glyco- or phospholipids. The stromal 
cells of giant cell tumors generally show no enzymat 
ic reactions, nor do they possess glycogen, mucopol 
ysaccharides or glycolipids in significant amounts. 

The histochemical findings are identical in the 


multinucleated giant cell 


s of giant cell tumors and 
the so-called variants and in the normal chondro 
clastic and osteoclastic giant cells. 

The author concludes that histochemical study is 
of no diagnostic value in differentiating giant cell 
tumor from its variants or in defining prognosis. In 
the exceptional case with rapid evolution and recur 
rence, differentiation from. osteolytic osteogenic 
sarcoma can be made easily by the presence of in 
tense alkaline phosphatase activity in the latter. The 
histologic, clinical and roentgenographic findings 
could not be correlated sufficiently to grade the giant 
cell tumors. 

Radical resection of the tumor with bone grafts is 
recommended because of an increasing number of 


cases of benign or agressive giant cell tumors which 
have produced metastases with identical histologic 
patterns and which showed progressive growth, 
recurred or transformed into sarcoma.—Martha 
Mottram, M.D. 


Bose, K. S. Observations on changes of pattern 
in chronic pyogenic osteomyelitis following 
inadequate administration of penicillin: their 
similarity with other bone diseases. 7. Judian 
M. A., Apr., 1959, 32, 271-273. (From: 
I'racture and Orthopaedic Department, Med- 
ical College, Calcutta, India.) 

This is a report on 7 Cases of chronic pyogenic 
osteomyelitis which had been inadequately treated 
with antibiotics and which presented atypical fea 
tures simulating various lesions of bone, but exclud 
ing malignancy. These cases were investigated from 
clinical, roentgenologic and histologic aspects, with 
an attempt to categorize the lesions insofar as pos- 
sible. A definitive diagnosis on the basis of the clini 
cal and roentgen findings is often difficult and may 
depend on an adequate biopsy specimen and evalua- 
tion of the clinical course over a period of time. 

It was found that inadequate antibiotic adminis- 
tration in the acute stage of pyogenic osteomyelitis 
resulted in unchecked virulence of the organism, 
more marked bony necrosis and rarefied areas which 
roentgenographically simulated bone diseases such as 
hemangioma, fibrocystic disease and Gaucher’s 
disease. Moreover, in other case, new bone formation 
was seen to be more marked, simulating sclerosing 
bone diseases such as osteoid osteoma, Paget’s 
disease, infantile cortical hyperostosis, and Engel- 
man’s disease.—Raymond V. Hussey, Captain, 


USAF MC 


Bose, K. S. Atypical osteomyelitis following 
inadequate antibiotic therapy: its similarity 
with fibrous dysplasia. ¥. Indian M. A., Dec., 
1959, 33, 464-468. (From: Department of 
Surgery, Medical College Hospitals, Cal 
cutta, India.) 


Four cases of chronic pyogenic osteomyelitis fol 
lowing inadequate penicillin treatment are presented 
with an analysis of the clinical features, roentgen 
findings, histology, treatment and results. 

The roentgen changes included minimal bone 
necrosis with absence of sequestra and little new bone 
formation. Also, there was a slowly developing cystic 
osteoporosis involving the diaphysis with expansion 
of the shaft and an altered trabecular pattern usually 
associated with fibrous dysplasia. 

The striking feature of this investigation was that 
2 of the 4 cases showed typical histologic and roent 
gen features of fibrous dysplasia but positive biopsy 
cultures revealed organisms of Streptococcus viridans 
and Bacillus fecalis alcaligenes. 
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The author concludes that infection may well be 
one factor in the etiology and pathogenesis of fibrous 
dysplasia. 
MC 


Sutro, C. J., Exriicu, D, E., and Wirren, M. 


Low back disorders; values of radiographs ot 


the dorsal vertebrae in evaluating the etiol 

ogy of lumbosacral derangements. Bu//. 

Hosp. ‘Foint Dis., Apr., 1960, 2/, 42-49. 

(From: Brooklyn Outpatient clinic, U. S. 

Veterans Administration Hospital, Brooklyn, 

Patients with severe pains in the lumbar area or in 
the sacroiliac region may, on roentgen examination, 
present minimal or negative findings in the soft or 
osseous parts of the lumbar vertebrae or of the 
pelvic bones. 

It should be remembered that the lower dorsal 
nerves innervate the skin in the lumbar, sacroiliac 
and femoral trochanteric 
the lower dorsal 


regions. Thus, lesions 


situated in vertebrae or in their 
contiguous soft parts may cause referred pains in the 
lumbar or pelvic regions. 

The authors present 3 cases of such referred pain 
illustrating the shortcomings of segmental roentgen 
examination and emphasizing the necessity of includ 
ing roentgen examination of the dorsal vertebrae in 
addition to that of the lumbar and pelvic bones in 
back disorders.—Charles H. Helmen, 


cases of low 


M.D. 


VYHNANEK, Laviéka, Joser, and 
BiaHoS, Jarostav. Roentgenological find 


ings in gout. Radiol. Clin., July, 1960, 29, 


LuBos, 


256-264. (From: The Radiological Clinic of 


the Charles-University in Prague, and the 

Clinic of Internal Medicine in Pilsen, Czecho 

slovakia.) 

Six per cent of the patients with chronic inflamma 
tory rheumatism were found to be suffering from 
gout. The authors describe the roentgen changes in 
gout based on their experience with 44 patients. 

These changes are divided into three groups: in 
Group I (20 patients) the findings were negative or 
nonspecific, in Group mu (iI patients) there 
localized osteoporosis of the joint and subchondral 


Was 


cystoid areas without damage to the bony cortex; 
and in Group 1 (7 patients) there were cystoid areas 
with damage to the bone cortex and destruction of 
the joint.— fames McCort, M.D. 


BLoop AND LyMPH SysTEM 


SHEEHAN, R., Hresucuysuyn, M., Lin, R. K., 
and Lessmann, F. P. The use of lymphog 
raphy as a diagnostic method. Radiology, 
Jan., 1961, 76, 47-53. (Address: R. Sheehan, 
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Raymond V. Hussey, Captain, USAF 


GUST, 1961 


Roswell Park Memorial Institute, Buffalo 3, 

N. Y.) 

The lymphatic system has been visualized roent 
genographically by a number of investigators using 
the injection of opaque substances, but the first real 
clinical application was not made until 1952. 

The authors report their experiences with lym- 
phangiography undertaken as a diagnostic method in 
40 patients with suspected disease of the pelvic or 
retroperitoneal lymph nodes. The lymphatics were 
first outlined with direct sky blue or Evans blue dye 
injected subcutaneously into the web of the foot 
between the first and second phalanges. A cut down 
was then made on the dorsum of the foot; the lymph 
vessel was located; and the contrast medium was 
injected. In a water soluble 
used, with only 


medium was 
4 satisfactory results. An oily me 


cases, 


dium was employed in 31 studies with satisfactory 


diagnostic results in 27 of these. E.thiodol, which 


contains 37 per cent iodine in organic combination 
with the ethy! esters of the fatty acid of poppyseed 
oll, seemed to produce the best results. 

In general, the lymph nodes were visualized up to 
the level of L-2. Complications were minimal, with 
gradual absorption of the contrast medium. The 
procedure seemed to have greater diagnostic value in 
lymphomas than in metastatic lymph node involve- 
ment. Small metastatic lesions were not detectable. 
The lymph nodes completely filled with tumor did 
not take up the dye, but displacement of the neigh- 
boring channels was sometimes shown. Incomplete 
filling or inflammatory changes occasionally caused 
defects which were difficult to interpret. 

Venography or intravenous pyelography can 


visualize pathologic lesions in many while 
lue in cases where lym 


Cases, 
lymphography can be of va 
phogenous involvement cannot be determined by 
conventional methods. Lymphography can also be 
used to explore the normal lymphatic system and to 
evaluate changes following chemotherapy. The 
procedure is time consuming and experience 1s needed 
for correct interpretation of the results.-fames C. 


Vioore, M.D. 
RADIATION THERAPY 
\RNESON, A. N,, 


Long-term follow-up observations in cervical 
cancer. 4m. F. Obst.  Gynec., Oct., 1960, so 
75-790. (From: Department of Obstetrics 
and and the Mallinckrodt 
Institute of Radiology, Washington Univer 
SIty School of Medicine, St. Louis, Mo.) 


and Witirams, Caror F, 


necology 9 


The authors report a statistical study of their long 
term follow-up observations in cervical cancer. A 
consecutive series of 394 patients seen between the 
vears 1935 and 1954 was reviewed. Of this group, 
there were 374 patients with invasive cancers who 
Stage 1, 46.5 


received treatment: 32 per cent were 


4 
Py. 


long 
r. A 
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who 
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per cent Stage I, 16.5 per cent Stage m1, and 3 per 
cent Stage Iv. The five year survival for Stage 1 
cases Was 78.3 per cent, for Stage II $4.1 per cent, 
and for Stage 11 37.1 per cent. There were no Stage 
iv five year survivals. The five year over-all survival 
rate was $7.5 per cent. The five year survival values 
vive a realistic view of cure rates. A patient clinically 
well after five years has little probability of dying 
from cancer. 

A five to twenty year follow-up is also reported for 
this series of patients. To test the effectiveness of 
treatment over the years, the series is divided into 
two groups of approximately equal numbers—those 
seen before and those after 1949. The relative five 
year results for these two groups are compared. An 
increase in survival is not demonstrated in the more 
recently treated patients, despite the fact that the 
percentage distribution of early lesions increased. 
This ditference in results is then studied by using 
cumulative survival rates. 

The authors’ experience with programs of second 
ary irradiation has been unfavorable in the treat 
ment of persistent or reappearing Cancer. In more 
than 50 such attempts, only 2 patients have survived 
an additional five years after a second course of 
radiation therapy. 

The rate of major complications, such as_ the 
incidence of fistula formation, has fallen from 11 per 
cent in the earliest years to 2 per cent in the 195 
1g§4 period. This Improvement Is taken as evidence 
of an advance in treatment technique, despite th 
lack of increased survival rates for the most recent 


years. Richard L. ‘fontz, M.D. 


Sorro, Luctano J., GRAHAM, JouHN B., and 
PicKREN, JoHN W. Postmortem findings in 
cancer of the cervix; an analysis of 108 au 
topsies in the past § years. dm. F. Obst. & 
Gynec., Oct., 1960, So, 791-794. (Krom: 
Departments of Gynecology and Pathology, 
Roswell Park Memorial Institute, Buffalo, 
N. Y. 


Krom J ine, 1964 to May, I9gsg, a total of 1 
autopsies were performed at Roswell Park Memorial 
Institute on patients diagnosed and treated previ 
ously for carcinoma of the uterine cervix. Of these 
patients 85 per cent had been treated during the 
preceding five years; 75 per cent had received their 
primary treatment at the Institute; and go per cent 
of the total had received what is now considered to be 
adequate treatment. 

In 23 per cent, the original stage of disease was 
unknown because of initial treatment elsewhere; 21 
per cent were Stage I, 23 per cent Stage 1, 21 per cent 
Stage 1, and 12 per cent Stage Iv. 

Regarding the clinical response to primary treat 
ment, 37 per cent had persistent pelvic disease, §2 per 
cent recurrent pelvic disease, 9 per cent no pelvic 


tumor, and 2 per cent unknown. 
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The leading cause of death was renal failure (37 
per cent), manifested by uremia due to obstruction or 
pyelonephritis. 

Of the 93 patients having tumor present at au 
topsy, in only 15 per cent was the disease limited to 
the pelvis. In 28 patients there was bladder involve- 
ment and in only 12 was the rectum invaded. 

Distant metastases were found in 79 patients (85 
per cent) with the lung (38 per cent) and liver (37 per 
cent) being the most common sites; 20 per cent of the 
cases had bone involvement, mainly in the spine. 

I_ymph node metastases were found in 61 of the 93 
patients having disease; in 6 instances these were 
localized in the pelvis; in 33 they were extrapelvic; 
and in 22 they were both pelvic and extrapelvic.—R. 


L.. Turner, M.D 


SHELINE, GLENN E., Minnie B., 
and FELDMAN, Rosert. Pituitary irradiation 
for acromegaly. Radiology, Jan., 1961, 76, 
70-75. (Address: G. E. Sheline, Department 
of Radiology, University of California Med- 
ical Center, San Francisco 22, Calif.) 

This paper presents the experience gained between 
January, 1942 and March, 1959 at the University of 
California Hospitals, San Francisco, with radiation 
therapy for acromegaly in 37 patients. During this 
time the diagnosis of acromegaly was made in a total 
of 65 patients. Seven cases were discarded because of 
inadequate information, 9 were considered quiescent, 
2 patients had hypophysectomy and I was treated by 
estrogen therapy alone. Nine other patients were 
excluded for various reasons. 

In this series, both the “interval” and the 
course” techniques were employed. Ten patients 
received a calculated pituitary dose of 1,000 to 2,500 
r. In the other 27 patients, the dose for the initial 
course of treatment was 2,550 to 6,000 r, usually 
given in a period of four to eight weeks. Subse 
quently, several of those given doses between 2,55 
and 3,500 r received additional therapy. External 
roentgen rays (200, 400 or 1,000 kvp.) were used with 
multiple stationary fields or a rotational technique. 
Therapy was usually begun with a daily pituitary 


‘ 


‘single 


dose of s0 r or less and gradually increased to an 
average of about 7 r per w eek. The daily dose was 
determined by the patient’s tolerance. The results of 
irradiation were gauged according to the response 
evident at six weeks, three months, and twelve 
months following completion of each course of ther- 
apy. The follow-up period ranged from one to eight- 
een years. 

Twe nty-« ight of the 37 patients improv ed follow- 
ing the initial course of roentgen therapy. In 19 the 
disease was permanently controlled. The improve 
ment was either incomplete or transient in 9. A dose 
in excess of 3,500 r resulted in improvement in 78 per 
cent of the cases, whereas a lower dose brought the 


disease under control in only 26 per cent: the latter 
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figure was raised to 63 per cent by retreatment. The 
disease was considered to be quiescent if headache, 
progression of visual field impairment, sellar destruc 
tion, skeletal growth, soft tissue swelling and other 
evidence of endocrine hyperactivity ceased. The 
visual fields became normal in to of the 14 patients 
for whom data are available. 

These results seem to confirm the contention that 
visual field defects in acromegaly do not constitute a 
contraindication to pituitary irradiation unless they 
‘ire recent, acute, and rapidly progressive. No signif- 
icant complication developed in any patient receiv- 
ing a single course of treatment, even with tumor 
doses up to 6,000 r.— 4. W. Sommer, M.D. 


Curariorri, Franco. Alcuni singolari aspetti 
delle neoplasie tiroidee. 
thyroid neoplasms.) Radio/. med., Aug., 1960, 
JO, 738-756. (Krom: Ospedale di Circolo di 
Busto Arsizio, Italy. 


In a broad sense thyroid cancer is characterized by 
“unusual aspects” from the anatomic, pathologic, 
clinical, diagnostic and therapeutic standpoints. The 
observations which are presented are the result of the 
study of 164 cases of thyroid tumors treated in the 
hospital by different methods. 

(1) Discrepancies between the histologic characte) 
istics and the clinical course of thyroid tumors. The 
author notes the long survival of patients with dittuse 
visceral and skeletal metastases and observes that 
tumor types that might be classified as benign cyto 
logically, may be the origin of extensive generalized 
metastases (benign metastasizing struma, benign 
metastasizing thyroid adenoma). He surveys the 
contributions of other investigators and cites perti- 
nent cases studied by him. Most interesting among 
these is that of a woman thirty-six years of age who 
presented a diffuse nodular metastatic dissemination 
in both lungs which had remained stationary for 
thirteen years with no appreciable complaints. The 
functional thyroid origin of the metastases was 
established by scanning following the administration 
on 

(2) Malignant tumor in aberrant thyroids. Topo 
graphically one may describe aberrant thyroids as 
median and lateral. The median which are deriva 
tions of the thyroglossal duct have been designated 
as lingual. Because of the frequency of the malig 
nancy in these sites, prompt determination of the 
nature of the lesion and therapeutic intervention are 
indicated. It is difficult to differentiate 
cervical lymph node metastases and lateral aberrant 


between 


thyroids. 


(3) Malignant thyroid tumors in the young. A 


survey of the cases reported in the literature and of 


those included in this study apparently points to an 
increase in the incidence of malignant tumors ob 
served in the first decades of life. The author notes 
that, in 4 of the 12 cases he studied, the first symp 


(Unusual aspects of 


ST, 1961 


tom was the appearance of lateral cervical tumefac. 
tions. Juvenile thyroid carcinomata react favorably 
both in the primary site and in metastases, « special] 
when surgical intervention is combined with internal 
and external radiation therapy. He reports an 
average survival of six to twelve years in subjects 


still alive. 


(4) Gotter and thyroid cancer. The incidence of 


thyroid cancer in previously existent goiter, as 
reported by the author and by other contributors 
quoted by him, is between 20 
cent. 

(5) The relationship of previous irradiation of the 
neck and the appearance of malignant thyroid neo 
plasm. The author, on the basis of the cases reported 


in the literature, states that radiation therapy of the 


per cent and 5 per 


neck and mediastinum is assumed to favor develop. 
ment of cancer in later years. His series of 12 cases of 
juvenile thyroid cancer includes only 1 which had 
received previous radiation therapy to the neck, and 
does not confirm this assumption. 

(6) Diagnosis of thyroid neoplasm. The diagnosis js 
based principally on clinical examination and must 
be confirmed by biopsy. Some authors insist on the 
necessity of serial histologic examinations. Others 
control the extent of their operative intervention by 
frozen sections. The difficulties of the histologic 
diagnosis are due to the coexistence of diverse cyto 


logic types in the same specimen, be it from a pri 


mary or a metastatic site. Roentgen examination js of 


great aid in establishing the diagnosis. It includes 
conventional roentgenography, laminagraphy, arteri- 
ography, pneumothyreography, and pneumomedi 
astinography. It will aid in the recognition of the 
location and extent of the primary and secondary 
lesions, visceral and skeletal. The scanning of the 
thyroid region after the administration of I! usu- 
ally shows a diminished uptake at the site of malig 
nancy. Scintiscanning of the body following proper 
preparation will outline metastatic foci, which have 
an appreciable uptake. 

(7) Therapy. Radical surgical extirpation of the 


malignant thyroid, when operable, is the method of 


choice. It is to be followed by a period of treatment 
with radioiodine. Of 22 patients so treated by the 
author, 7 are living more than five years. In inoper 
able cases, in postoperative recurrences, and in 
metastases, the choice of external irradiation, isotope 
therapy, or a combination of both must be made. 
Each case is to be studied individually. When an 
appreciable uptake of radioiodine has been deter 
mined, treatment with the isotope is advisable. When 
the radioiodine is poorly concentrated, the primary 
lesion is treated by external irradiation. The metas 
tases are then attacked by massive doses of radio 


iodine, administered at intervals, when they have 


acquired functional characteristics. 


The author proposes a standardization of the 
classification of the various neoplastic histologic 


types, 


a universal definition of the stages of the 


n 
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disease and uniformity in the dosage of radiation. 


Anthony A. Blasi, M.D. 


Bark, NATHANIEL F., Srark, Mary, and 
|.AUGHLIN, J. S. A comparison of two fluo- 
rometers designed to measure the radiation- 
induced fluorescence of silver-activated glass 
rods. Radiology, Jan., 1961, 76, 113-115. 
(Address: N. F. Barr, 410 E. 68th Street, 
New York Zi, Y.) 


The use of silver-activated phosphate glass in the 
form of small cylindrical rods (1X6 mm.) for dosime 
trv in radiobiologic, clinical, and health physics 
studies has led to the design of a variety of instru 
ments for measuring the radiation-induced fluores 
cence. In a comparison of the results obtained with a 
commercially available Bausch and Lomb micro 
dosimeter reader and a system employing Photovolt 
Model #540 fluorometer, it was found that the Bausch 
and Lomb instrument is ultimately 100 times more 
sensitive than the Sloan-Kettering system; however, 
because of the lack of uniformity (particularly in 
respect to the diameter) in the rods which are pres 
ently available, advantage cannot be taken of this 
extra sensitivity. The greater inherent sensitivity of 
the Bausch and Lomb reader would be of extreme 
importance if rods containing less silver were devel 
oped, since this would lessen their quality depend 


ence. Walter H. ‘farvts, ‘Fr., M.D. 


RADIOISOTOPES 


Manaro, Jutro Moraro, Paseyro, PepRo, 
and Grosso, Osvatpo gammagrama y 
el citograma en el estudio del cancer de la 
glandula tiroides. (The gammagram and the 
cytogram in the study of thyroid carcinoma. 
An. Fac. de med. de Montevideo, Mar.—Apr., 
1gho, £5, 21§-222. (rom: Instituto vy Clinica 
Kndocrinolégica del Ministerio de Salud 
Publica vy Facultad de Medicina, Monte 
video, Uruguay. 

Gammagrams may provide useful information in 
the diagnosis of thyroid tumors by showing the 
relationship ot the thyroid g 


ind to soft tissue masses 


and adjacent structures. In 8 case of thyroid gland 
carcinoma, 6 showed increased I'*' uptake within 
forty-eight hours. This was attributed to the fact 
that in thyroid neoplasms seen in an early stage there 
was hyperplasia of that portion of the thyroid not 
nvolved by the tumor, resulting in an increased 
uptake of I'' without a rise in thyroid hormone 
secretion. Two cases showed uptake readings within 
normal limits. One of these, an adenocarcinoma, was 
considered to be too small to affect the thyroid 
function. Aspiration cytologic diagnosis was recom 
mended as a safe simple technique which may pro 
vide valuable information of cell structure in blasto- 
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matous growths and related conditions.—Murray M. 
Friedman, M.D. 


Ast, ArTHUR F., and BALKus, Vincent A. The 
radio-renogram, with radio-renografin-I"', as 
a diagnostic aid in urologic problems. 7. 
Urol., Jan., 1961, 85, 95-102. (Krom: Radio- 
isotope and Genitourinary Services, Vet- 
erans Administration Center, Martinsburg, 
W. Va.) 


Renography using I"! offers an additional test of 
renal function. It is particularly useful for evaluating 
the differential function of the two kidneys and, in 
conjunction with the other methods for evaluating 
the urinary tract, it is an addition to the armamen- 
tarium for renal function studies. This test compares 
favorably with conventional renal function tests, but 
it should not be considered to be in itself definitively 
diagnostic, as it can only indicate disparity in func- 
tion and not exact etiologic conditions. 

The authors have successfully used this test to 
evaluate function in patients with unilateral renal 
obstruction caused by calculus, tumor, or infection. 
It is also of some value in the detection of unilateral 
renal disease in association with hypertension and 
with the hypoplastic or absent kidney.—George W. 
Chamberlin, M.D. 


Winter, CHESTER C., NorpykKe, Rosperrt A., 
and Tupis, Manuet. Clinical experience 
with a new test agent for the radioisotope 
renogram: sodium 
hippuran-I"*'), Uro/., Jan., 1961, 85, 92- 
94. (From: Departments of Surgery [Division 
of Urology], Medicine, and Radiology, 
University of California Medical Center, Los 
\ngeles, and the Radioisotope Service, 
Veterans Administration Center, Los Ange- 


les, Calif.) 


The authors point out that I'*' seems to be the best 
available isotope to incorporate with intravenous 
radiopaque material for the radioisotope renogram. 
Diodrast I'*' has the disadvantage of being secreted 
by the liver as well as the kidneys. The use of this 
drug sometimes necessitates large doses to block the 
liver excretion; furthermore, when using diodrast I'*' 
it Is necessary to angle the probes away from the 
liver, particularly on the right side. Urokon I", 
hypaque, or miokon I'*' were found to be useful but 
their clearance from the blood is not as rapid as that 
of diodrast 

Recently, Nordyke, Tubis and their associates 
found that hippuran I'*' has a much more rapid and 
higher secondary rise and a more rapid descent on the 
tracing than does diodrast or the other media. This 
medium is stable, heat resistant, easily manufac- 
tured, commercially available, nontoxic, and has a 
biologic half life of 20 minutes. Urine assays in the 
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normal patient reveal as high as 75 per cent recovery 
of hippuran I'*' in 30 minutes. The tests can be com- 
pleted in two-thirds of the time required for hypaque. 

The authors recommend hippuran I'* for renog 
raphy at the present time.—George W. 


M.D. 


SruraLa, M., Lamperc, B.-A., Turuta, K., 
and Haryanne, A. Studies with I'*!-labellec 
fat. IV. Absorption, distribution and excre 
tion of radioactivity after ingestion of radio 
active triolein. Scandinav. Ff. Clin. S Lab. 
Invest., Jan., 1960, 72, 97 Krom: The 
Medical Department, Maria Hospital and 
the [Vth Department of Medicine, Univer 
sity of Helsinki, Helsinki, Finland. 


Chamberlin, 


106. 


The authors have measured plasma, urine, and 
fecal concentrations of ['%! following the 
radioactive triolein in 8 patients, 3 of had 
steatorrhea. In the normals, after eight hours, only 


II percent of the ingested dose was not accounted for 


whom 


and total recovery eventually approached too per 
cent. Results show that most of the plasma I['*' is 
contained in the nonprecipitated portion (20 per cent 
trichloroacetic acid was used for precipitation), and 
that total plasma radioactivity as it represents the 
iodine diffusion space 1s of greater practical signifi 
cance than the plasma lipid 
(precipitated portion 
from 47 to 63 per cent in the normals at six hours, but 


bound radioactivity 


. Total plasma recovery ranged 


only 14 to 32 per cent in the patients with steator 


rhea. It is also suggested that measurement of the 


radioactivity in the urine during the first four to six 
days may be a useful test for determining the amount 
absorbed, as the per cent recovered in normals ap 
per cent but was much less in the 


William K. Littman, M.D. 


proached Io 
abnormals. 


LaMBERG, B.-A., Srurata, M., Turuta, 
HakkKILA, R.,j and Haryanne, A. 
with I_labelled fat. V. Distribution of 
radioactivity after intravenous injection of 

Scandinav. F. 


Studies 


radioactive triolein emulsion. 

Clin. & Lab. Invest., Jan., 1960, 72, 107-115. 

(From: The Medical Department, Maria 

Hospital and the [Vth Department of Medi 

cine, University of Helsinki, Helsinki, kin 

land.) 

This report is a continuation of the authors’ previ 
ous study of oral ingestion of radioactive triolein. 
However, this time the triolein was g intrave 
nously and the circulating ['*! lied. About g 
per cent of the lipid bound radioactivity was shown 


riven 


was stuc 


to be removed from the blood in thirty minutes. This 
study again confirms that measurement of only the 
lipid bound I" in plasma after oral or intravenous 


administration of labelled fat does not give reliable 
measurement of the amount absorbed or of distribu- 
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ingestion of 


At GUST, 1g61 
tion within the body. The most important fraction js 
the total plasma I'*', which is in accordance with the 


William K. 


results of the authors’ previous studies. 
Littman, M.D. 


Rurrin, M., and Tyor, MAtcoim P, 
Radioisotopes as diagnostic aids in gastro- 
enterology; an evaluation. ‘7.4.4/.4., Keb, 
25, 1961, 775, 685-688. (Krom: The Depart 
ment of Medicine, Duke | niversity Medical 
Center and the Veterans 


Hospital, Durham, N. C.) 


I'*! labeled lipids have been used in the study of 


Administration 


intestinal absorption since 1949. At the present time, 
[! . labeled triolein and oleic acid are the most w idely 
employed. Oleic acid is readily absorbed by the 
normal intestine, whereas triolein must be partially 
hydrolyzed before absorption can take place. Thus, 
by using the above materials one can differentiate a 
defect in digestion from an impairment in absorption, 

Blood and stool samples are studied for their radio- 
activity and the results are considered to be normal if 
the average of the fourth, fifth and sixth hour blood 
samples is more than 10 per cent of the administered 
dose and if less than § per cent of the administered 
dose 1s present in the 46 to 72 hour stool specimens, 
Organic disease may exist even if the triolein studies 
labeled 


are normal but the reverse is not true. The | 
in steatorrhea, 


fat absorption studies are of value 


disease of the pancreas, sprue, evaluation of treat 


ment of sprue and in differentiating diarrhea due to 


an irritable colon from that due to organic disease. 


I'8! labeled human serum albumin has been used to 


study protein absorption. However, proteins not 


undergoing normal digestion and absorption are 


decomposed by bacterial action resulting in abnormal 
amounts of indol and phenol derivatives in the blood 
and urine. I! labeled polyvinylpyrrolidone has been 
used recently, since 1t does not undergo enzymatic 
action and, otherwise, reacts similarly to albumin. It 


has been used in studying idiopathic hypoproteine 


mia and also tor evaluating protein loss in regional 
nteritis, ulcerative colitis and hy pe rtrophic vastritis. 


Cr ; labe le d red blo d Ce Is have he en used to study 
The 


and intected intravenously: 


gastrointestinal bleeding. patient’s own red 
the 
24 hour periods and, by com 


s with that in the 


blood cells are tagged 


stools are collected for 


paring the radioactivity in the stool 
blood, the daily blood loss can be determined. The 
site of bleeding can also be determined by obtaining 
samples at different levels by means of gastrointestt 
nal intubation. The Cr®! test is belt 


specific and more sensitive than the chemical meas- 


ved to be more 
| 
urements currently employed. 
Co" labeled vitamin B 
pernicious anemia, sprue and the 


has been used to study 


b ind loop svVn- 
drome. The absorption of Co"? labeled vitamin By is 
impaired in sprue and is not improved by the addi 
treatment with 


tion of either an intrinsic factor or 


| 


n 
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antibiotics. There is malabsorption of Co®® labeled 
vitamin By» in pernicious anemia, which is corrected 
by the addition of an intrinsic factor. The absorption 
of Co™ labeled vitamin By is impaired in the blind 
loop syndrome (diverticulosis, blind loops, or stric- 
tures with secondary stasis and obstruction) and 
returns to normal following the addition of an anti- 
biotic. 

The above radioisotopes have been found to be 
useful in studying various aspects of digestion. Some 
of the tests do not correlate too closely with the 
chemical quantitative tests, but this does not detract 
from their usefulness. New uses of the present ma 
terials and the development of new materials in the 
study of digestion are to be anticipated.— Charles W. 
Cooley, VD. 


Corprey, Lee J., CHristie, James H., Mac- 
InryrRe, J., and Parmer, Rurus. A 
study of strontium 85 metabolism in the 
normal and in the castrated mouse. ¥. Bone 
& Foint Surg., Dec., 1960, 42-4, 1349-1 362. 
(Krom: The Radioisotope Laboratory 9 High- 
land View Hospital, Cleveland, Ohio.) 


The purpose of this study was to determine in mice 
the effect of castration on bone. Radioactive stron 
tium &s5 (Sr) was used because of its close similarity 
to calcium regarding its biologic behavior and espe 
cially regarding bone metabolism. Radioactive 
isotope evaluation was used because continuous 
results can be quantitated by this method. Sr® was 
administered intraperitoneally to obviate the difter 
ence between calcium and strontium absorption from 
the intestinal tract. 

The mice were injected with 10 ue of Sr®Cl., and a 
similar amount was injected into a serum bottle 
filled with distilled water (approximately the size of a 
mouse). The radioactivity of each mouse was then 
counted (in a small cardboard box to determine the 
exact amount injected) and this was compared with 
the standard and normalized to 100 per cent; the 
subsequent disappearance ot Sr™ trom the mice Was 
determined on this basis. 

The effect of castration on some of the chemical 
values of bone was determined first, and it was shown 
that the calcium values in castrated mice were 
markedly elevated in the period immediately follow 
ing castration and then fell off progressively with 
time; after five weeks the values were uniformly 
below the normal range. The biologic turnover of Sr® 
was determined on a group of mice and it was found 
that there were three phases: (1) an initial relatively 
rapid turnover which lasted for forty-eight days, (2 
a slower decrease in excretion, and (3) a very slight 
release of Sr®. The distribution of Sr® in the mouse 
was studied and, five days after the injection of Sr® 


99 per cent was found to be retained in the skeleton. 
It was also determined that the younger mice ex- 
creted Sr® more rapidly than the older mice. 
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The retention of Sr® in a castrated mouse de- 
pended on the time it was injected after castration. 
In the group injected with Sr® two weeks after 
castration, there was no difference between this 
group and the control group. There was a definite 
increase in retention of Sr® in the group injected four 
weeks after castration, and this was more marked in 
the group injected eight weeks after castration. The 
amount of Sr*® retained in the latter group is com 
parable to the calcium loss. The increased retention 
of Sr® during the period of calcium loss is believed to 
be due to a hetero-ionic replacement of calcium ions 
by the strontium ions.— Charles W. Cooley, M.D. 


MISCELLANEOUS 


Maestri, A., Marcato, M., Neri, F., and 
TaverNA, L. Irradiazione cardiaca quale 
tentativo di prevenzione dell’infarto; studio 
arteriografico della circolazione coronarica in 
cani sottoposti ad infarto  sperimentale 
previo trattamento radiante. (Irradiation of 
the heart as a possible preventative of in- 
farction; arteriographic studies of the coro- 
nary circulation in dogs with experimental 
infarct which was preceded by radiation 
therapy.) Ann. radiol. diag., 1960, 33, 426 
452. (From: Istituto di Clinica Chirurgica 
Generale e Terapia Chirurgica dell’Uni- 
versita di Parma and Istituto di Radiologia 
Medica dell’Universita di Parma, Parma, 
Italy.) 


The purpose of this experiment was to study the 
ettects of moderate doses of radiation on the heart, 
followed by ligation of the descending branch of the 
anterior coronary artery to produce an acute coro- 
nary occlusion. 

Thirty dogs were used in this experiment: 10 dogs 


received 1,500 r to the cardiac area; 10 received 
2,000 r, and 10 were used as controls. Following 
irradiation of the 20 dogs, all, including the controls, 
were subjected to ligation of the descending branch 
of the anterior coronary artery. The ligature was 
placed at various sites, such as at the origin of the 
vessel, about 2 cm. distal to the origin, or at the 
greatest possible distance from its origin. 

Recorded results concerned survival and the es- 
tablishment of collateral circulation in the myocar- 
dium. Coronary angiography was used either in vivo 
or in autopsy specimens to study the vascular bed. 
The results show a higher percentage of survival in 
the irradiated group than in the controls. There was 
no appreciable difference between the dogs receiving 
1,500 r or 2,000 r. Coronary arteriography showed 
that collateral and compensatory circulation de 
veloped to a greater degree in the irradiated myo- 
cardium. 

The authors conclude that the myocardium which 
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has received a moderate dose of radiation can better 
cope with an acute coronary occlusion, because of its 
increased ability to establish collateral circulation, 
than the nonirradiated myocardium. 

This is a very interesting and thought-provoking 
article. The illustrations are numerous and of excel- 
lent quality but perhaps could be more convincing. 
The authors are to be complimented for their ex 
cellent handling of the details of such a delicate 
experiment.—Peter Russo, M.D. 


A., and Dazzi, C. 


mentali microradiografiche sulla vascolariz 


MAESTRI, Ricerche spert 
zazione del miocardio in condizioni di nor 
malita e dopo trattamento radiante. (Ex 
perimental 
the vascularity of the myocardium of the 
normal heart and following radiation ther- 
apy.) Ann. radtol. diag., 1960, 33, 453-47 
(From: Istituto di Radiologia dell’Universita 
di Parma, Parma, Italy.) 


microradiographic research on 


The authors state that previous experiments con 
cerning the heart and coronary circulation showed 
that moderate doses of radiation produce hyperemia 
and favorably improve the vascularity of the organ. 
The results were evaluated arteriographically. In 
the present experiment, microangiographic methods 
were employed to study these changes in the vascu 
lar supply of the myocardium. 

A group of 20 dogs was used. A dose of 2, r, 
with conventional treatment factors, was given over 
the cardiac area. In 1 
over a period of twenty days; the other to d 


used as controls. 


dogs the dose was protects d 


were 
\bout a week after irradiation was 
completed, all of the dogs were sacrificed. 

A solution of barium sulfate was used to inje ct the 
coronary vessels of the heart. The pressure applied 
to this injection was sufficient to fill the most ter 
minal capillaries. In none of the specimens was con 
trast medium found in the venous side of the circu 
lation. After the injection the coronary arteries were 
In some of the 


ligated at their origin. specimens, 


prior to the injection of the opaque material, the 


descending branch of the anterior coronary artery 


was ligated in an effort to demonstrate, if possible, 
the collateral circulation to this occluded vesse |. The 
injected hearts were kept at temperatures below o° 
to solidify the contrast medium and to prevent com 
pression of the smaller vessels during the preparation 
of the microscopic sections. The preparations were 
then fixed in 10 per cent formalin. Microradiographs 
of these specimens were studied for vascularity of 
the myocardium. 

The authors arrived at the following conclusions: 


Irradiation of the myocardium with a certain dose 
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produces vasodilatation of the coronary arteries, 
especially at the precapillary level. Also the collat. 
eral and communicating branches become more func. 
tional. These terminal collateral and communicat. 
ing branches vary from 20 to 200 win width and 2 to 
; cm. in length; they can also be demonstrated in 
the myocardia which did not receive irradiation but 
are smaller in caliber and less numerous in number. 
lollowing ligation of the descending branch of the 
anterior Coronary artery, anastomosis with adjacent 
vessels in the affected area can be shown. These col 
lateral and communicating branches are not newly 
formed vessels but are present in a latent state. . 
The article contains many illustrations of micro 
radiographs which appear to be rather convincing, 
It is, however, disturbing to know that irradiation, 
in moderate doses, 1s used to control vascularization 
in tissues such as the cornea and conjunctiva. 


Pete) E. Russo, M.D. 


Levy, Marie L., Pavazzi, Huco M., Narot, 
GeorGeE L., and Bunker, Joun P. Hepatic 
blood flow 


thesia in man measured by radioactive col 


variations during surgical anes 


loid. Gynec. Obst.., Mar., 7F2. 
289-294. (From: The Anesthesia Laboratory 
and the Department of Surgery of the Har 
vard Medical School at the Massachusetts 
General Hospital, Boston, Mass.) 


Hepatic blood flow was studied in 68 patients 
a variety of surgical procedures during 


ether, 


undergoing 


thiopental, cyclopropane, local and spinal 


anesthesia. 

Hepatic plasma flow was determined by measuring 
the clearance of injected radioactive colloid chromic 
phosphate (P by the reticuloendothelial sy stem of 
the liver. 

The 


medication with pentobarbital and atropine produces 


following conclusions were reached: pre 


only slight changes. There is depression in liver blood 
flow during general and spinal anesthesia. Changes 
in liver blood flow reflect changes in arterial pres 
n vascular re 


sure, In portal venous pressure and 


sistance within the liver. During thiopental and 
cyclopropane anesthesia, changes in hepatic plasma 


flow 


anesthesia, changes were variable and of small mag 


were consistent and significant. During ether 
nitude. This is explained by the release of epi- 
nephrine and norepinephrine into the blood with 
ether as an anesthetic agent. At the end of anesthesia, 
the difference 

1 the final mean he ‘ blood flow is ve -arl 
and the final mean hepatic blood flow ts very nearly 


between various agents disappears 


the same for all agents. Cirrhotic and noncirrhotic 


Bernard Loitman, M.D. 


livers respond similarly. 
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